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NE formula—one method—one 

result, yesterday, today and again 
tomorrow. This is why Non-Gran 
Bearing Bronze is always uniform 
in quality, in service and in satis- 
faction. 


The American Bronze Corporation’s 
foundries at Berwyn cast but a single 
alloy. Each pouring and _ cooling 
operation goes on with the same 
unfailing regularity. There is no 
variation in the Non-Gran product. 
It is always the same dense, tough, 
flawless bearing metal that gives 
machinery a longer lease of service 


life. 





American Bronze Corporation 


Berwyn Pennsylvania 
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WINTER MEETING IN NEW YORK 


FEBRUARY 4-6 
(NOTE CHANGE IN DATES) 











KEEN observer of national affairs has said _perity in its history. The country is now producing 
9 that if the crisis involyed in demobilization of its own merchant marine. Good roads building is 
y war industry can be weathered with wisdom, expected to attain an unprecedented impetus. New 
s the United States faces a period of the greatest pros- industries will rapidly assume prominent posi- 
3 ——— aaa npoSSRNSESNaSEoeeeenae tanto nena a a — | 
ee 
f TENTATIVE SCHEDULE | 
‘ Annual Meeting of the Society 


New York, Feb. 4-6 


ay eae, 


(These dates have been decided upon as a'matter of con- 
venience to members who desire to attend also the 
Passenger Car and Truck Shows which it has just 
been announced will be held in New York 
February 1-8 and February 10-15.) 





Standards Committee Meeting, Tuesday, Feb. 4 





Business and Professional Sessions, Wednesday, Feb. 5 
Section Officers’ Meeting, Wednesday Evening, Feb. 5 
Professional Sessions, Thursday, Feb. 6 
Victory Dinner, Thursday Evening, Feb. 6 


Papers dealing with every branch of automotive engineering, with 
probably the following among other subjects: 
Aircraft and Aircraft Engines 
Automobiles, Present and Future 
Motor Trucks, Lessons Learned from Their Use in War 
Tractors for Farm and Road Use 
Motor Patrol Boats and Their Engines 





Stationary and Farm Engines, Large and Small 





Motorcycles for Delivery and Messenger Service 
Fuels and Materials of Engineering 





Tanks and Other Special Automotive War Apparatus 
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tions among the most important in the country. 

The country has sustained the shock of peace in 
an extremely creditable manner and is making plain 
that the Government shall view the problem before 
it in the same dispassionate, calm way, that a well- 
ordered and definite program can be mapped out as 
soon as possible in exercise of common sense. 

The Government has turned out over 500 ships, 
aggregating 3,000,000 deadweight tons, and 13,000,- 
000 tons more are to be built. This indicates the 
scope of the statistics of the great conflict. In 1914 
the world’s deadweight mercantile tonnage was 
roughly between 70,000,000 and 75,000,000. 

In the armistice phase Government and industry 
have foreseen what general conditions would prevail 
and have prepared to meet them. 

Most of us have done some form of national serv- 
ice. Many of our fellow citizens have made mis- 
takes. The other feHow always does. We have seen 
strength of character and demonstrated ability, un- 
conditional loyalty and determination to prosecute 
the war to victory. 

On the Marne American breasts helped to bar the 
road to Paris; on the Meuse American hammer-blows 
helped to shatter the pride and power of German 
militarism. The whole history of America’s services 
to the Allied cause was summed up by Foch. First 
there was the critical day last March when, “stirred 
by a generous impulse, you came and placed at my 
disposition the entire resources of your army.” Then 
there arose an American Army. 


Victory Dinner 


HE Victory Dinner will be held on the evening 
of Feb. 6. In attendance and interest it should 
break all records of the Society. The order of the 


evening will be rapid-fire talks, as at Dayton, by 





those the members will like best to hear. The time 
is ripe for, demands, the greatest gathering of 
S. A. E. members. Men will talk who have not talked 
in public before, and men will tell of things they have 
not told of before. President Remington of the Insti- 
tution of Automobile Engineers of Great Britain has 
pointed out, “The manufacture of aircraft, which, 
as regards its scientific and constructional side, is 
very largely the production of a combination of effort 
between the automobile engineer and the physicist, 
has been as regards its engineering requirements 
mainly provided for from the personnel of the auto- 
mobile industry, so that when we consider this and 
also take into consideration the transport lorries, 
staff cars, tanks, motor boats, and petrol engines for 
wireless and all manner of other purposes, we begin 
to see the magnitude of the effort that has been 


* made and is now being continued by the automobile 


engineer and his associates’—that is, the automo- 
tive engineer. 

An outline of the Carry Through Meeting of the 
Society is given on the previous page. 


Automotives Carry Through 


HE Automotives carried through. The winter 
i protien of the S. A. E. to be held in New York, 
Feb. 4-6, is in recognition and continuation of that. 

Illuminating technical sessions on the different 
automotives, including fuels, airplanes, tractors, 
boats, trucks—real engineering points alongside ac- 
counts of experience at the front—will be held on 
Feb. 5 and 6. 

The references to meetings of the Standards Com- 
mittee and the Society in January on page 389 were 
printed before the dates of the meetings had been 
changed to come in the week of the Passenger Car 
Show to be held in New York, Feb. 1-8. 








CLOSING THE WASHINGTON OFFICE 


HE Washington office of the Society in the Munsey 

Building, having served its purpose, has been closed. 
The reason for the closing, cessation of hostilities and 
the probable end of the war, could not be a more wel- 
come or happier one. 

By and large, the work of the office is represented or 
indicated by the Service List of the Society, which ap- 
pears in this issue of the JOURNAL in the most accurate 
form it has been possible to prepare it. 

The tasks at the Society headquarters in the national 
city have been arduous. Assistant Secretary Chase, who 
has been in charge, is deserving of much thanks for the 
conscientious and effective manner in which he has given 
attention to many subjects and items of work often com- 





plex and novel in character. This applies to not only the 
office work but the cooperative duties he undertook with 
the Bureau of Standards and the National Advisory Com- 
mittee for Aeronautics. 

It is highly gratifying to record that the Washington 
staff has met with unfailing courtesy from the Govern- 
ment officials, including those associated with such bodies 
as the Council of National Defense. 

Not the least pleasant event in the detailing of members 
of the Society staff to Washington is the remarkably 
spontaneous and extensive demand for the establishment 
of a Section of the Society there. The spirit of this is 
well defined by the remarks of Admiral Taylor and 
Colonel Orton which appear in substance on another page. 
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Some Experiments on Notched: Bars 


HE primary object 
of the experiments 
dealt with in this 


paper was to obtain suit- 
able dimensions and shape 
for a round notched bar 
test piece which could be 
used in acceptance tests on 
heat-treated steels in place 
of the standard square type 
A test piece. Under pres- 
ent conditions the pressure 
of work on milling and 
shaping machines is such 
that it appeared desirable 
to remove the machining 
of notched bar test pieces 
from such machines, and 
the first object of these ex- 
periments was to obtain a 
test piece which could be 
produced entirely in an or- 
dinary lathe. 

It will be seen later that 
the round test piece, type 
M, fulfills the above condi- 
tions with sufficient accu- 
racy and can be produced 
entirely by a lathe, the 
notch being made by turn- 
ing in an eccentric man- 
drel. This mandrel has 
one disadvantage, in that 
it must turn through 360 
deg., and the machining of 
the test piece takes place 
during about 24 deg. of 
this motion. This objec- 
tion can be partly overcome 
by mounting four test 
pieces in the mandrel; but 
an alternative specimen, 
designated as type N, has 


By Captain H. T. Puitpor 


The paper from which extracts are given below 
was read at a meeting of the Institution of Auto- 
mobile Engineers of Great Britain, April 10, 1918. 
[he author, who is connected with the Aeronautical 
Inspection Directorate, British Ministry of Muni- 
tions, has received the Crompton medal, which is 
awarded annually by the Institution for the best 
paper read at its meetings. 


The notched bar or so-called impact test was not 
until recently included in any American specifica- 
tions and at the outbreak of the war several objec- 
tions to this test were made by British steel makers. 
This condition led to the appointment of two re- 
search committees, one by the British Engineering 
Standards Association and another jointly by the 
Institution of Automobile Engineers and the Society 
of Motor Manufacturers and Traders. As a result 
of consequent researches, the single notch test 
piece of the Izod pendulum testing machine was 
standardized and the practical value of and neces- 
sity for the notched bar test made under stand- 
ardized conditions have been acknowledged by Brit- 
ish steel makers. 


In addition to Captain Philpot’s paper, another 
dealing with the notched bar test was presented by 
G. Charpy and A. Cornu-Thenard before the Iron 
and Steel Institute. In discussing the latter paper 
Walter Rosenhain (British National Physical Lab- 
oratory) stated that he had yet to find an example 
of a piece of steel which had really behaved badly 
in practice and given a good impact figure. Albert 
Ladd Colby in a report on British specifications for 
aircraft steels stated that he was shown many in- 
stances in which two lots of the same steel, after 
having received supposedly the same treatment and 
giving identical results by chemical analysis, ten- 
sile strength tests and microscopic examination, 
gave different values when subjected to the Izod 
test, which convinced him that the notched bar test 
is a necessary additional requirement for such steels 
as are used in aircraft production. 


VOTALEEDOAT ELEVA ADO ON EMEA TA ALANNA TOUAVUTUOAAA ALE 


been devised, in which the notches in the round test piece 


can be milled or shaped, in place of turning them in the 


eccentric mandrel. 


In the early experiments it was found that while the 
radius at the base of the notch or groove had only a small 
influence upon the results obtained from steels which had 
been correctly heat-treated, its effect was very consid- 
erable on steels which had been either incorrectly heat- 
treated intentionally or which were in an untreated condi- 
tion. This fact became evident in the experiments on 
It was, therefore, considered 
desirable to investigate the question as to whether the 
radius at the base of the notch had a similar effect when 
square test pieces were used. 

The later experiments on square test pieces, types P 
and Q, tested in the Izod machine, and types U and V, 


round-grooved test pieces. 


lever machine. 


itl 


tested in the Charpy ma- 
chine, confirmed the results 
which had previously been 
obtained upon the round- 
grooved specimens. 

Certain of the experi- 
ments, such as those dealt 
with in Series XVII, XVIII, 
XXIII], XXIV, XXIX, XXX, 
XXXII, XXXIII, XXXIV and 
XXXV, showed clearly that 
it is possible to obtain 
widely different values 
from the notched bar test 
pieces with practically the 
same tensile test results on 
two pieces of the same steel 
which had been differently 


- heat-treated, when the tests 


on the notched bars are 
made in a machine of the 
pendulum type. It was, 
therefore, considered ad- 
visable to make a series of 
experiments on notched 
bars in which the test con- 
sisted in the slow bending 
of the notched bar in a ma- 
chine which had none of 
the characteristics of a 
shock or impact machine. 
It is interesting to note 
that in all cases the slow- 
bending test gave results 
showing similar variations 
in the two conditions of 
the steel, although the actu- 
al energy absorbed by the 
specimen was not equal to 
that which was absorbed 
when the test piece was 
broken in a pendulum ma- 
chine. 


MACHINES EMPLOYED 


Most of the tensile tests reported in this paper were 
made on a 30-ton Denison single lever machine, and a 
few others were carried out on a 100-ton Buckton single- 
In the majority of the tensile tests 
which are reported in Table 1, an extensometer was em- 
ployed for obtaining the strain, in order to determine the 
true limit of proportionality. 
determined, as this involves continual running back of 
the load to find the point at which permanent set first 
occurs in the specimen. 

The yield point was determined in accordance with the 


The elastic limit was not 


Engineering Standards Committee definition, which is 
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quoted at the foot of Table 1. 
in the table was in each case measured on a gage length 


The elongation given 
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Taste 1—TeEnNsILE Tests 
on is a=] 
| rie _Tons per } = © 
| .8 | 8 | Square Inch | | « |pu< 
| la [a] | & |232 
— — a g < 22 > 
| s 3 =) — o h& 
’ = 8 ait | re ra) ° Zz gs, ° 
Material Heat = | | Ble] 8 & s |_¥-8 
Treatment a4 | & Isl 8 | 3 s Ss [658 
3 18 hie kl oC] BB 3 | RAs 
> |sfesisis |S lone 
a |slsslisla a er 
= Vrs = [3 ts. 
= 4 hen t= > 
Series XVII | Per | Per 
Nickel Chrome Steel | Cent Cent Ft.-lb. 
Bar SS1 Correct 0. 276)0.98)40.4/47.8)55.5) 28 5 | 64.0 | 78.0 
Bar SS2 Incorrect* 0.277)0. 98/39. 6|45.9)54.3) 26.5 | 63.7 9.1 
. rir | | 
Series XVIII 2a | 
Nickel Chrome Steel | | 
Bar SH1. Correct 0. 274|0. 97|34.8/44.0/59.3| 26.0 | 61.9 | 62.1 
Bar SH2 Incorrect* 0. 275/0. 97/34. 8|45.0/60.3) 23.0 | 44.2 8.0 
Series XTX | | 
Nickel Chrome Steel 
Bar A... Commercial 0.564) 2.0 56.0/60.9] 21.0 | 59.2 | di.d 
Series XX 
Nickel Chrome Stee | | 
Bar FE... Commercia 0.564) 2.0 48.4)58.3] 22.0 | 61.5 | 69.9 
} | | 
Series XXI | 
Carbon Steel } 
Bar C, Commercial 0.564] 2.0 28.0/39.1] 30.5 | 54.6 | 82.9 
Series XXII | | 
Bright Drawn Mild Stee } 
Bar D Untreated 0.564) 2.0 36.0)37.0) 24.0 | 59.2 | 12.0 
Series XXIII mm 
Nickel Chrome Steel } | | | 
Bar 8S3.... Correct 0.564| 2.0\26.0/44.0|54.9] 26.0 | 67.0 | 81.7 
Bar SS4 Incorrect* 0.564) 2.0)35.2)44.0/54.3) 24.5 | 64.0 | 14.8 
SeriesXXIV | i | 
Nickel Chrome Steel } | 
Bar SH3 Correct 0.564! 2.0)25.0)44.0/59.1) 25.0 | 63.0 | 65.8 
Bar SH4 Incorrect* 0.283) 1.0)24.0)44.0/61.8] 22.5 | 58.0 | 11.0 
| | 
series XXV 
Carbon Steel | | | 
| 79.3 





Izop PENDULUM MACHINE WITH PENDULUM IN POSITION FOR RE- 

LEASE. THE POSITION OF THE TEST PIECE IS INDICATED BY X, WHILE 

AN ENLARGED VIEW OF THE TEST PIECE, VISE AND PENDULUM WEIGHT 
Is GIVEN IN THE INSERT 


equal to rour times the square root of the area. 

The Izod testing machine used is of 120 ft.-lb. capacity, 
and the knife edge of the pendulum was arranged to 
strike the test piece at a distance of 22 mm. above the 
top of the vise. The center of the notch or groove was 
in all cases placed level with the top of the vise. To 
carry out the tests upon the round specimens special grips 
were made and were used in place of the grips supplied 
with the machine. 


As the Charpy pendulum machine is not as well known 
in this country (England) as the Izod machine, it appears 
desirable to give somewhat fuller particulars. 


Weight of the pendulum 22.770 ke. = 50.2 1b 
Height of fall of the center of gravity of the pendulum 1.3175 m. @ 51.9 in 
Radius to the center of gravity ° 0.692 m = 27.2 i1 
Angle of fall corresponding to the height 154 deg 41 n 
Distance from the axis of suspension to the center of test 
piece. ... ‘ 0.750 m. 29.5 
Radius to center of percussion 0.770 m. = 0.3 ir 
Velocity of blow 5.082 m. per’ se 
=about 16.67 ft. per 
ane 
Total energy of blow 30 kgm 


about 217 ft.-lb 


The results obtained from the tests in this machine 
have been quoted in foot-pounds in order that they may 


Bar G............--|Commercial 0.564) 2.0)18.0)25.2/38.5) 33.0 | 56.0 
Series XXVI | 
Nickel Chrome Steel | | 
Bar B... Commercial 0.564) 2.0/44.8/55.6/59.8} 23.0 | 62.0 | 59.9 
Series XXVII P~4 
Nickel Chrome Steel | 
See Commercial 0.564) 2.0'38.0/54.0/61.6] 23.0 | 56.0 | 24.6 


Series XXVIII ' 
Bright Drawn Mild Steel | 











Bar H..... Untreated 0.564) 2.0| 0.0/36.0/37.4) 22.5 | 58.0| 9.6 
Series XXIX | 
Nickel Chrome Steel | | | 
Bar SS5 Correct | 0.212/0.75|32.3/44.3|55.2| 26.7 | 69.5 | 79.5 
Bar SS6 Incorrect* | 0 211/0.75 31.9)42.1/53.8 29.4 | 68.5 | 15.9 
Series XXX | | 
Nickel Chrome Steel | | | 
Bar SH5 Correct 0. 211/0. 75/31 4/44. 7|58.5) 25.4 | 63.7 | 63.5 
Bar SH6 Incorrect* 0. 214/0.76|27.4/44.2/60.2] 22.7 | 56.0 10.1 


Series XXXI | 
Nickel Chrome Steel | 
Bar CN Correct 42.4/53.4] 27.7 64.0 | 60.6 








ue 
& 


be easily comparable with the values obtained from the 
Izod machine. The factor of conversion which has been 
used in working out these values is 1 kgm. = 7.233 ft.-lb. 

The Brinell machine was employed for making the 
slow-bending tests on notched bars in connection with 
a number of the later series of experiments. A short 
sleeve ending in a rounded knife edge was fitted to the 
piston rod of the Brinell machine for applying the load 
to the test piece. The Brinell microscope was mounted 
upon the support in order to read the deflection of the 
specimen. The readings taken in the Brineil microscope 
were read against a moving scale attached to the sleeve 
on the end of the piston rod. A span of 44 mm. was 
adopted, equal to twice the striking distance of the knife 
edge of the pendulum above the top of the vise in the Izod 
machine. This span was used in order that the relative 
amounts of energy absorbed by producing shear stresses 
and tensile stresses should be approximately the same as 
in the test made in the Izod machine. 
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SOME EXPERIMENTS 


TABLE 1—TeENSILE Tests 







































} | ain, 
le | Tons per | jR = 
3 8 | Square Inch | ¢ 
s | | le |< 
8 = | oe io 
i 8 } 3 | 4 n = oS iz 
Material Heat | =" | bo | eS | § . E 
Treatment | ~4 | & $ 5 3S s 
i+ . @ S| 2 = 
B | 8 3 |Z le 
3 | om = io= o6 
aici —_ ve |- ‘i . 
Series XXXII | | | Per | Per 
Nickel Chrome Steel | | | Cent | Cent |Ft.-Ib 
Bar X1 Correct 0.424) 1.5 39.0)60.8} 22.0 | 54.8 | 50.6 
Bar X2 | [ncorrect* 0.424) 1.5).. 41.8)60.4) 22.7 59.6 | 12.6 
| | 
Series XX XIII } 
Nickel Chrome Stee } } | | 
Bar 1 |Correct | 0.399) 1.5)27.2|44.0|59.6| 22.7 | 60.1 | 63.5 
Bar 2 | [ncorrect* 0.400) 1.5)28.7|/43.0)58.1| 22.7 | 56.7 | 19.2 
Bar 3 Incorrect with] 0.400) 1.5/31.9/45.8/61.1]| 22.7 | 59.4 | 60.2 
Bar 2, and | | | 
afterwards 
correctly 
treated as for | 
Series XXXIV Bar | Bee 
Nickel Chrome Steel | | | | 
Oe |For heat-treat-| 0.283) 1.0)28.0)48.8/59.6| 24.0 | 59.5 | 10.9 
ment see Ta-| | | | 
| ble 3. | | 
| For heat-treat-| 0.424) 1.5)29.0)47.2/61.5) 23.3 61.0 | 54.4 
ment see Ta-| | | | | 
ble 3. | | | | | 
aa For heat-treat-| 0.423) 1.5/29.0)45.5/59.1] 23.3 | 60.4 | 56.2 
ment see Ta- | 
Series XXXV ble 3. 
Nickel Chrome Steel | | | 
Bar 7 Correct] y| 0.424] 1.5)28.5/44.8/55.9| 24.7 | 63.8 | 58.3 
treated | | | | | 
Bar 8 ‘ For heat-treat-| 0.399) 1.5)26.0)42.0/55.0| 23.3 | 62.3 56.4 
| ment see Ta- | } | | 
| ble 3. | } j | } 
Bar 9.. For heat-treat-| 0.399) 1.5|32.0/44.5/56.0| 22.7 | 58.9 | 32.1 
ment see Ta- | | | 
Series XXXVI ble 3. | | 
Carbon Steel | | 
Bar 38 Commercial... 0.565)... .|18.0/34.7/43.3 | 27.0 | 67.8 
Series XXXVII 4 | 
Carbon Steel } | | 
Bar 48..... }Commercial....| 0.565) |32.7|35.9)46.5 | 30.0 | 65.4 | 
Series XXXVIII | 
Nickel Chrome Steel | | | 
Bar 3B..... ..-|Commercial.. 0.424) 1.5/32.0/48.5/58.3 | 25.3 | 65.8 | 66.2 
| | | | | | 
Series XX XTX | 
Nickel Chrome Steel | 
Bar 4B.... ...{Commercial.,..} 0.424) 1.5/25.0/39.8}49.2| 26.0 | 65.3 | 75.5 
Series XL 
Nickel Chrome Steel | 
Bar 3V. |Commercial....| 0.425} 1 5)42.0/59.4 72.0} 19.3 | 53.4 | 30.6 
Series XLI 
Nickel Chrome Steel | | | | | 
mer 4¥ .... ...-|Commercial....| 0.424) 1.5)/36.0/55.8/65.7| 21.3 | 59.8 | 36.2 
| | | 
Series XLII fj 
Nickei Chrome Steel | 
. aa Air hardened.. .| 0.424) 1.5/25.0)..../124.5| 10.7 | 28.0 | 12.4 
Series XLUI | 
Nickel Chrome Steel } 











Bar 4J..............|Ai hardened. .| 0.424) 1.5/21.0)....|105.2] 10.7 | 34.0| 9.4 


Bars A, E, B, F, CN, 3B 4B, 3V and 4V were commercially treated nickel chrome steel bars 
taken from stock. 

Bars C, G, 3S and 48 were commercially treated carbon steel bars, taken from stock 

Bars D and H were untreated bright drawn carbon steel bars, taken from stock. 

*Bars SS2, SH2, SS4, SH4, S86, SH6, X2, 2 and 4 were incorrectly treated intentionally 
to obtain low notched bar test values. 

tThe “limit of proportionality” referred to in Column 5 is the load per square inch of the 
original area at which the strain, as measured by an extensometer, ceases to be proportional to 
the stress. 

tThe “yield point” given in Column 6 has been taken as defined by the British Engineering 
Standards Committee:—‘Practical Definition of Yield Point—The yield point is the load per 
square inch at which a distinctly visible increase occurs in the distance between gage points on 
the test piece, observed by using dividers or at which, when the load is increased at a moder- 
ately fast rate, there is a distinct drop in the testing machine lever, or, in hydraulic machines 
of the gage finger. 

“Note—A steel test piece at the yield point takes rapidly a large increase of extension 
amounting to more than 1-200 of the gage length. 

The “ultimate stress” is the maximum load divided by the original area of cross-section of 
the test piece 


TYPES OF NOTCHED BAR TEST PIECES 


The shape and dimensions of the different types of 
notched bar test pieces which have been used in these 
experiments are shown. The standard square test piece, 
type A, was first standardized by the Aeronautical In- 
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spection Directorate, in consultation with the Steel Re- 
search Committee, in 1916, and was later adopted by the 
Air Board. This test piece is referred to as the standard 
square test piece throughout the paper. 


The notched round test pieces, types M and N, were 
used in several of the Series XIx to XLIIIl. These two 
types appear to be satisfactory substitutes for the 
standard square test piece, type A. The square test 
pieces, types P and Q, were used in several of the series 
of tests from Series xxv to XLIII in order to determine 
the effect of the increased radius at the’ root of the notch. 
All the above-mentioned test pieces were used for tests 
in the Izod pendulum machine. 

The square Charpy test pieces, types S, U and V, have 
notches corresponding to those on the square Izod test 
pieces, types A, P and Q respectively. Test pieces types 
S, U and V were used in several series of experiments 
from Series XXXI to XLIII. 


Most of the material employed in these experiments 
was tested in the heat-treated condition, but occasionally 
a series of tests has been put through on an untreated 
bright drawn mild steel bar, as this material usually 
gives a low result on the notched bar test, and it was 
necessary to ensure that the type of test piece adopted was 
capable of detecting steels in such conditions. 





wee Th “of aie is 


CHARPY PENDULUM MACHINE WITH PENDULUM READY FOR RAISING. 
POSITION OF TEST PIECE INDICATED BY X 


+ 
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The analysis of each bar of material used in Series Taste 3—Paraicucars of Heat TREATMEN 
XVII to XLIII is given in Table 2. It will be seen that the = 
majority of the bars used were of nickel or nickel chrome Materia Hardenin lemperit 
steel. 
The heat-treatment given to the steel is shown in gv. yyy 
Table 3 for all cases in which the particulars are avail- Nickel Chrome Steel, Bar SSI lia |Heated to 800 deg. C.,|Heated to 635 dex 
. . } quenched in oil juenched in ol 
able. In a number of cases the bars used in the experi- Nickel Chrome Steel, Bar SS2, 2 in. dia. .|Heated to 1,000 deg. C.,|Heated to 635 deg. ( 
ments were nickel chrome or carbon steel bars taken | quenched in o a ee oe 
from stock which had been heat-treated by the suppliers “Series XVIII 
. " Nickel Chrome Steel Bar SH1, 2 in. dia Heated to 800 deg. ( Heated to 635 deg. ( 
before delivery. In such cases the actual heat-treatment | quenched in oil quenched in oil 
: . . . kel Chrome Steel, Bar SH2, 2 in. d feated to 1 leg. ( eated to 635 de 
which has been given to the bar is not known with a ne er GOED, Ske. in. , ENS OF 2 Oe Gag. C.UNRS SOE Oe 
certainty, so that it has been impossible to give informa- |... —— ee vee 
Bars A, E and ¢ 
Commercially treated Not know: Not wn. 
Taste 2—Anatyses or Test Burs Series XXII 
—— ———— - . _ Bright L rawn Mild Steel, Bar D ntre 
PERCENTAGES Series XXIII 
Nickel Chrome Steel, Bar SS3, 2 in. dia. |Heated to 800 de ( Heated to 6 le 
Material quenched ir juenched in oil 
| | | Nickel Chrome Steel, Bar SS4, 2 in. dia |Heated to 1,000 deg. C..|/Heated to 635 deg. 
| | | Phos- | Man- Chro- quenched 11 | ooled siowly it fur 
Carbon | Silicon | Sulphur phorus | ganese | Nickel mium | nace 
-_ Series XXIV 
Nickel Chrome Steel, Bar SH3, 2in. dia .|Heated to 800 deg. ( Heated to 635 deg. ( 
Series XVII | quenched in oil juenched in oil 
Bars SS! and SS2 0.28 | 0.17 | 0.019 0.024 | 0.49 3. 90 1.16 Nickel Chrome Steel, Bar SH4, 2 in. dia Heated to 1,000 deg.C.,|Heated to 635 deg.( 
Series XVIII | | | juenched in o cooled slowly in fur 
Bars SH1 and SH2...| 0.38 | 0.22 | 0.020 0.017 0.42 4.04 2.10 
Series XIX 
BarA... 0.27 | 0 18 0.025 0.036 0.63 | 5.00 0.03 Series XXV, XXVI and XXVII 
Series XX | | Jars G, F and B 
Bar E |} 0.33 | 0.20 | 0.026 0.039 | 0.47 | 1.74 0.86 Commercially treated Not knowr Not known, 
Series XXI | } 
Bar C | 0.20 | 0.20 0.054 0.054 | 0.77 | Series XXVIII 
Series XXII | | Bright Drawn Mild Steel, Bar H Untreated 
Bar D 0.24 0.11 | 0.027 0.018 0.82 
Series X XIII | Series XXIX 
Bars SS3 and SS4 0.28 0.17 | 0.019 | 0.024 | 0.49 3.90 1.16 Nickel Chrome Steel, Bar SS5, 2 in. dia. |Heated to 800 deg. C.,|Heated to 635 deg. ( 
Series XXIV | | quenched in o quenched in oil 
Bars SH3 and SH4 0.38 0.22 0.020 | 0.017 0.42 | 4.04 | 2.10 Nickel Chrome Steel, Bar SS6, 2 in. dia. |Heated to 1,000 deg. C.,|Heated to 635 deg. ¢ 
Series XXV | quenched in oil cooled slowly in fur 
Bar G | 0.20 | 0.20 0.054 0.054 | 0.76 | nace 
Series XXVI | 
Bar B 0.28 0.19 | 0.027 | 0.035 | 0.63 | 4.96 0.04 Series XXX 
Series XX VII | | Nickel Chrome Steel, Bar SH5, 2 in. dia. |Heated to 800 deg. C.,|Heated to 635 deg. C. 
Bax F 0.35 | 0.19 0.028 | 0.041 0.47 1.76 0.85 quenched in oil | quenched in oil 
Series XXVIII } | | | | } Nickel Chrome Steel, Bar SH6, 2 in. dia. .|Heated to 1,000 deg. C.,|Heated to 635 deg. ¢ 
Bar H 0.24 | 0.11 0.027 0.018 | 0.82 | quenched in o ooled slowly in fur- 
Series XXIX nace 
Bars S85 and SS6 0.28 | 0.17 | 0.019 | 0.024 | 0.49 | 3.90 1.16 
Series XXX | | Series XX XI 
Bars SH5 and SH6...| 0.38 0.22 | 0.020 0.017 | 0.42 4.04 | 2.10 Nickel Chrome Steel, Bar CN, 23 in. dia. | Not know Not knowr 
Series XX XI Commercially treated 
Bar CN 0.38 0.34 | 0.017 | 0.017 | 0.29 | 2.77 0.87 
Series XXXII | Series XXXII 
Bars X1 and X2 0.33 0.46 0.020 0.016 | 0.63 | 3.88 1.40 Nickel Chrome Steel, Bar X1, 2 in. dia |Heated to 820 de ( Heated to 600 deg. C 
Series XX XIII | | air hardened quenched in water 
Bars 1, 2 and 3 0.33 0.46 0.020 | 0.016 0. 63 ; 88 | 1.40 Nickel Chrome Steel, Bar X2, 2 in. dia. |Heated to 820 deg. C.,|/Heated to 600 deg. C., 
Series XXX1) | rir hardened | cooled in furnace 
Bars 4, 5 aad 6 | 0.33 | 0.46 0.020 | 0.016 0. 63 3. 88 1.40 
Series XXXV | | Series XX XIII 
Bars 7, 8 and 9 0.33 | 0.46 0.020 0.016 | 0.68 | 3.88 1.40 Nickel Chrome Steel, Bar 1, 2 in. dia Heated to 820 deg. C.,);Heated to 600 deg. ( 
Series XXXVI | air hardened } quenched in water 
Bar 35.. 0.24 0.20 0.060 0.044 | 0.81 0.00 Trace Nickel Chrome Steel, Bar 2, 2 in. dia jHeated to 820 deg. C.,|Heated to 600 deg. | 
Series XX XVII | ur hardened | cooled in furnace 
Bar 48 0.24 0.20 | 0.060 | 0.044 0.81 0.09 Trace Nickel Chrome Steel, Bar 3, 2 in. dia 1) Heated to 820 deg.|(2) Heated to 600 deg 
Series XX XVIII | | C., air hardened C., cooled in furnace 
Bar 3B 0.37 | 0.18 0.039 0.043 0.77 | 3.29 1.07 3) Heated to 820 deg.|(4) Heated to 600 deg 
Series XX XIX | ( iir hardened juenched in water 
Bar 4B 0.34 | 0.17 0.040 0.038 0.69 2.69 0.98 
Series XL | Series XX XI\ 
Bar 3V 0.41 0.32 0.020 | 0.017 0.46 | 3.64 | 0.67 Nickel Chrome Steel, Bar 4, 2 in. dia 1) Heated to 1,050 deg 
Series XLI | | C., air hardened 
Bar 4V 0.30 0.12 | 0.032 | 0.027 0.47 | 3.28 0.61 2) Heated to 820 deg.|(3) Heated to 620 deg 
Series XLII | | C., air hardened ( oled in furnace 
Bar 3J | 0.33 | 0.34 | 0.041 0.032 | 0.47 3. 54 1.84 Nickel Chrome Steel, Bar 5, 2 in. dia \(1) Heated to 1,050 deg.| 
Series XLIII | | | C., air hardened 
Bar 4J 0.33 0.34 | 0.041 | 0.032 0.47 3.54 | 1.84 Heated to 820 deg.|(3) Heated to 620 deg 
' ! C. air hardened ©. quenched in water 
= ty aca =" <n ST ie — Nickel Chrome Steel, Bar 6, 2 in. dia 1) Heated to 1,050 deg.|(2) Heated to 620 dee 
( 1ir hardened C., quenched in water 
| | 
‘ . ° . ose . P Series XX XV 
tion in this table showing the condition of the material Nickel Chrome Steel, Bar 7. 2 in. dia....|Heated to 820 de. C..|Heated to 620 dee. ( 
under test. In such cases the material] is referred to in 4. i chrome Steel. Bar 8, 2in. dia..,,|Hanted to'1 000 deg. C.,\Hevat te eno ac 
the tables as “commercially” heat-treated. In the ma- et : fit hardened conled slowly. 
. * . ickel Chrome Steel, Bar 9, 2 in. dia cated to 1,050 deg. C.,|Heated to 620 deg. ( 
jority of cases it can be assumed that the heat-treatment ie tained aaa Gees oh, 
had been satisfactorily carried out, as the tests show | Cae Ser's 
good values both in the notched bar and the tensile tests. Series XXXVI 3 , 
° . . Carbon Steel, Bar 38, ? in. dia j/Heated to 850 deg. ( Heated to 720 deg. C 
A large proportion of the material dealt with has been Commercially treated | quenched in water. | quenched in water 
heat-treated specially for these investigations. In many _ g,....xxxvi 
cases the heat-treatment was intentionally incorrect with Carbon Steel, Bar 48, } in. dia Heated to 850 deg. C.,|Heated to 720 deg. ( 
: ee se Commercially treated quenched in water quenched in water 
the object of obtaining low values from the notched bar 
a . . Series XXXVIIT 
tests, or determining whethes a definite connection could Nickel Chrome Steel, Bar 3B, { in. dia. .|Heated to 810 deg. C.,|Heated to 620 deg. C 
be shown to exist between the notched bar test value = Commercially treated cooled in air | quenched in water 


| 


and the microstructure. In such cases a piece cut from 





Vol. LI 





December, 1918 


No. 6 





SOME E XPE RIMENTS 





TaBLE 3—ParTICULARS OF Heal TREATMENTS 
Material Hardening Tempering 
- oe . = = 

Series XX XIX 

Nickel Chrome Steel, Bar 4B, § in. dia..|Heated to 810 deg. C.,)Heated to 620 deg. C., 

Commercially treated cooled in air. quenched in water. 
Series XL 

Nickel Chrome Steel, Bar 3V, § in. dia. .|Heated to 815 deg. C.,)Heated to 590 deg. ( 

Commercially treated quenched in water. quenched in water. 
Series XLI 

Nickel Chrome Steel, Bar 4\ in. dia..|Heated to 815 deg. C.,)/Heated to 590 deg. C.., 

Commercially treated quenched in water. quenched in water. 
Series XLII 

Nickel Chrome Steel, Bar 3J, § in. dia..|Heated to 800 deg. C.,|None. 

air hardened. 

Series XLILI 

Nickel Chrome Steel, Bar 4J, } in. dia. .|Heated to 800 deg. C.,|None 


air hardened 


the same bar has been correctly heat-treated for the pur- 
pose of making an accurate comparison. 


NorcHeD Bar Tests In PENDULUM MACHINES 


The results obtained for all notched bar tests are given 
in detail in Table 4 for all tests made in Series xviI to 
XLIII inclusive. 

In most of the experiments up to and including Series 
XXXII, the test pieces, type M, were tested with flats filed 
upon the upper end. The object of the flat was to protect 
the knife edge in the pendulum from excessive wear, 
caused by striking upon a curved surface. The flats were 
omitted in all tests on specimens of type M in the experi- 
ments from Series XXXIII to XLUI. It has been found 
that they have very little effect upon the test results 
obtained, and the knife edge in the pendulum does not 
appear to have suffered from their omission. 

As previously pointed out, the cutting of the notch 
in the eccentric mandrel proved to be rather a long 
process, and with a view to eliminating the use of this 
mandrel, where shaping and milling machines,are avail- 
able for cutting the notches, an alternative test piece, 
type N, was tried in a number of the experiments from 
Series XXXIII on. All tests upon the specimens of type 
N reported in this paper have been made without flats 
cut upon the upper end of the specimen. 
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In Table 5, the ninth column gives the average varia- 
tion from the mean test result expressed in foot-pounds, 
and the tenth column gives this variation expressed as 
a percentage of the mean result obtained in-each series 
of tests upon similar test pieces cut from each bar. 


The author is of the opinion that too much capital has 
been made against the notched bar test by concentrating 
attention on the variations in the test results obtained 
from certain bars. It will be seen by referring to the 
table that in some cases the variations in the results of 
individual tests on the same bar are very small, but that 


in other cases they are considerable; in many such cases 

























| Heat Treatment Type A Type M Type N 
Series | See Table 3) On om Em/Ea En En/Es 
Ft.-Ib. | Ft-Ib. | Ft.-Ib. 
XXI |Commercial. 82.9 80.5 0.97 
XXIII {Correct 81.7 83.1 1.02 
XXIX {Correct 79.5 83.0 1.04 
XXV_ |Commercial 79.3 88.9 | 1.12 
XXXIX |Commercial 75.5 80.7 1.07 81.0 1.07 
XX {Commercial 69.9 67.9 0.97 
XXXVIII |Commercia! 66.2 69.4 1.05 73.8 1.11 
XXIV _ |Correct. 65.8 67.0 1.02 
XXX |Correct. . 63.5 67.1 1.06 
XXXIII |Correct. 63.5 61.2 0.97 63.0 0.99 
XXXI |Commercia! 60.6 64.7 1.07 
MXXIII |Correct 60.2 61.5 1.02 63.1 1.05 
XXVI |Commercial 59.9 59.7 1.00 
XIX {Commercial 57.7 55.7 0.97 
XXXII |Correct. 50.6 53.9 1.06 
XLI |Commercial 36.2 39.5 1.09 36.2 1.00 
XL |Commercial 30.6 37.0 1.21 31.9 1.04 
XXVII j|Commercial 24.6 28.5 1.16 soak 
XXXIII {Incorrect 19.2 13.0 0.68 15.1 0.79 
XXIX [{Incorrect... 15.9 14.5 0.91 
XXIII {Incorrect 14.8 10.7 0.72 
XXXII_ {Incorrect 12.6 8.3 0.66 
XLII |Air hardened. ; 12.4 10.8 0.87 11.8 0.95 
XXII |Untreated 12.0 7.8 0.65 
XXIV_ {Incorrect 11.0 7.3 0. 66 
XXX_ {Incorrect 10.1 10.2 1.01 
XXVIII |Untreated 9.6 10.5 1.10 
XLII {Air hardened 9.4 8.4 0.89 10.3 1.10 


it is quite evident that the bar varied continuously 
throughout its length. This may be reasonably expected 
when it is remembered that the control of temperatures 
in large furnaces is not always what one would desire. 
Relatively high variations in the values have also been 
obtained on the bars which have been incorrectly heat- 
treated deliberately. 
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Type of | Mean 





























: | Me: 
; , — Re- Type of wep 
Material Test Notched Bar Test Results in Foot- sults Material Test Notched Bar Test Results in Foot- sult 
Piece | Pounds Ft.-Ik Piece | Pounds |p -— 
| t.-ID. | t.- It 
‘ : Series XXVII 

Series XVII A a Wan esti ‘i Nickel Chrome Steel, Bar F, 74|St. Sq 30y | 29y 
Nickel Chrome Steel, Bar SS1, 2)St. Sq. | 46 80 79 83 \ i780 in. dia., heat-treated commer-|A* 24.5y |26y . 24 
in. dia., correctly treated. A* 74n 77n = |76.5n |76.5n (8.4 cially \* 26y Sf i } 24.6 
Nickel Chrome Steel, Bar SS2, 2|St. Sq. } 11 6 | 4 | 6 L}o4 |A* 20y 18. 5y | j 
in. dia., incorrectly treated. i 12 13.56 | 6.5b {13.58 9 

| 
q . | St. Rd. 33y = |33y s4y = ) 

Series XVIII | | Mt \30y |32y |35y : \ 93 5 
Nickel Chrome Steel, Bar SH1, 2 |St. Sq. 65 165 63 63 {= Mt 125. 5y |26y 29y aot aa 
in, dia., correctiy treated. 4* | 6ly 6ly 60y 59y 62.1 | iIMt 20y 23y 2ly } 
Nickel Chrome Steel, Bar SH2,2|St.Sq. | 7 |7 | 7.5 | 9 Le | 
in. dia., incorrectly treated. 4* 96 | 8b | 8b | 8.5 0 | iSq. Pt 46 19y | 

| | | iSq. Pt 454 48. 5y | } 

Series XIX | \Sq. Pt 36 y By } 40.6 
Nickel Chrome Steel, Bar A,7<in. |St. Sq. 58n = |55n 52n Sq. Pt 28y 4b | 
dia., heat-treated commercially. |A* |55n =| 63n 56n — | 

|A* |58.5n |64n |57.5n side Series XXVIIT } | 
| Bright drawn Mild Steel, Bar H, |St. Sa. 10y 14. 5y } 
| 1 in. dia., untreated A 7.5y \10y 
St. Rd. |44n |45y_ | sain \¢ 7.5y | 7.5y | |; %-8 
Mt Bin |57y | - A* 12 7. 5y | 
IMt Gin |59y | 55.7 - Fee 
Mt |\64n |62y | St. Rd. 9y 10y lly | 
: | Mt Qy 9.5y jlly | 

Series XX ae Mt 113y | Sy |ily || 10.6 
Nickel Chrome Steel, Bar E, 7 |St. Sq. 74n |61n |70n } iMt | 9y 3y 12y j 
in. dia., heat-treated commer-|A* 76n 76.5n |70n l69 9 | 
cially |A* 168n |66n |68n By Sq. Pt 37. 5y |70n | 

} | | | Sq. Pt 3Sy 48n 
St. Rd. 576 l67y Sq. Pt 19n 10n | I! 48.1 
Mt 72.5n vd 67.9 Sq. Pt 10n |72n | \) 
i — } } 
iMt |67n =| 73y } | |Series XXTX | | 
| | | ] rok Oe q aar 4% 9 . "7 F 77 By 3. On | 79.5 
. ar | Nickel Chrome Steel, Bar SS5 2/St.Sq.A 77.5n |77.5n |80.0n |83.0n 79 

Series XxI ‘ ; : } in. dia. correctly treated. St.Rd.Mft |83.5n |/81.06 |85.0n 82.5n | 83.0 
Carbon Steel, Bar ( # in. dia., |St. Sq. Sin 8On S5n | | Nickel Chrome Steel, Bar SS6, 2 St.Sq.A* |18.0y |15b 1166 14250 | 15.9 
heat-treated commercially. ” se 86n 82n 32.9 in. dia., incorrectly treated. iSt.Rd.Mt - 5b {14.56 |16.5b | 14.5 

i 83n 70n 88.5n a | ‘ | | 
s & Ps Series XXX } 
St. Rd. | 89n thn | Nickel Chrome Steel Bar SH5 2/|St.Sq.A* |61.5n |62.0n |65n |65.5n 63.5 
Mt 85n = |89n 80.5 | in. dia. correctly treated. St.Rd.Mf |68.5n |67.5n |67.5n | 65d 67.1 
iMt }7on =| 58y | ‘tae Nickel Chrome Steel, Bar SH6, 2|St.Sq.A* | 9.55 |10.5b |11.5y | 9.0y 10.1 
Mt om |83n | | in. dia. incorrectly treated. St.Rd.Mt | 8.5y | 9b |10b [13.50 10.3 
: | i | 

Series XXII Series XXXI | 
Bright drawn Mild Steel, Bar D,|St. Sq. | lly 12.5y |12y | Nickel Chrome Steel, Bar CN, |St.Sq. 62n 61n 60n |61n 1) 60.6 
ly in. dia. untreated. \A* | 12y 12y =| 11. 5y 12.0 | 25¢ in. dia., heat-treated com-|A* 61.5n |62n 62n 5by | 

4* | 8y lly Sy mercially St.Rd.Mt |65.5n |65.5y |63n } 64.7 
A* 10y |20 5 |lby Sq. Pt 82n |80.5n |78n |74n | \\ 76.7 
, : S. \77n 70n = |78n 740 | J : 
St. Rd. | Sy | my | |Sq.R4 133.1 |34.7 133.9 [33.1 | 33.7 
Mt | 5y | 7 | - Sq.S* 162.8 |62.8 |60.9 |62.8 | | 62.3 
Mi | 8y | 7.5y ‘ SqaUg |80 |7%6 |74 {72 | | 75.5 
Mt | lly Yy } } | | | 

ee ae Series XXXII } 

Series XXIII . aS Nickel Chrome Steel, Bar X1, 2|St.Sq.A* |49y 50y S4y = 43y s7y =| 50.6 
Nickel Chrome Steel, Bar S83, 2\St.Sq.A* | 79.5n |82.5n |83.0n , 81.7 in. dia., correctly treated. St.Rd.Mt |46.5y |55y 56y |56y 56y | 53.9 
in. dia., correctly treated. St. Rd. |80.5y |85.5y |87.0y |82.0n ) . | ‘ Sq.Pt i 58y 63y 64.5y |67y | 63.1 

Mt |80.5y |83.5y |82.5y |83.5y } |. Saq.S¢ 48.3b |57.5b 157.55 | .. | 54.4 
Nickel Chrome Steel, Bar SS4, 2/St. Sq. A* | 17.0) [14.55 |13.06 | 114.8 Sq.U$ 57.5b |64.9b 166.8! 63.1 
in, dia., incorrectly treated. St. Rd. 14.06 |14.0b | 8.5b | 6.5! “ Nickel Chrome Steel, Bar X2, 2/St.Sq.A* 13.56 112.05 110.56 114.55 | 12.6 
Mt }12.06 13.55 | 9.06 | 8.06 | 10.4 in. dia. incorrectly treated St.Rd.Mt | 8.56 | 8.0) | 9.0) | 8.06 | 8.02 8.3 

Gettes XXIV . Sq.Pt 132.06 |32.5b |27.0b |27.06 29.6 

Deries AL | | iSq.89 13.3 j12.1 {13.3 12.9 
Nickel Chrome Steel, Bar SH3, 2|St. Sq. A* | 65.5y |65.5y |66.5y 65.8 Sq.U4 log 7 198.7 1295.7 | 27.7 
in. dia., correctly treated St. Rd. 65.5y |66.5y |66.0y |68.5y : } | 

; Mt 65.0y |66.5y |69.5y |68.5y 67.0 \Ser es XXXII | 
Nickel Chrome Steel, Bar SH4, 2|St. Sq. A* | 10.06 (12.06 |11.08 111.0 Nickel Chrome Steel, Bar 1, 2 in. |St.Sq.A* 60 64 66 64 63.5 
in. dia.. .ncorrectly treated. St. Rd. 5.06 | 6.5b | 7.5! 7.0! ” © dia., correctly treated. St Rd.Mt |57y 635 62y 163y 6ly | 61.2 
Mt | 7.56 | 8.50 | 6.50 |10. 02 ‘0 , St.Rd.Nt |59y 64y 64y 65y 63y | 63.0 
Sq.Pt 66y 72y 7 6Yy | 68.5 

Series XXV Sq.S$ 7.9 |61.6 | 57.3 
Carbon Steel Bar G, #4 in. dia. |St. Sq. S6n 72n | “a ‘ . : 5q.U$ * ‘1.0 i 4 eR - | 69 Re 
heat-treated commercially 4* 81.5n | 88n mn Nickel Chrome Steel, Bar 2, 2 in. |St.5q.A 21 20.5 118.5 17, ats 19.25 

* 779 9.3 dia., incorrectly treated St.Rd.Mt |16) 13.56 |125 106 13.55 | 13.0 
4 aan 61n ad . ~~} - 9} eh ee | e 
\* 87n 89n | St.Rd. Nt [176 15b 13b 15) 15.5b | 15.1 
; . ? Sq.Pt 39.5b 31.56 |27b |27.5b | 31.4 
ISt. Rd. | S6n 86n 90n S\ Sq 17 6b 15 0b 13 7b | 15 4 
Mi lsin |s4n |86n Dae Sq. [32-26 [27.6 6.0b | 28.6 
M+ 89n 89n |94.5n ' 188.9 | Nickel Chrome Steel, Bar 3, 2 in.|St.Sq.A 61 61 9 |60 60.2 
} 2 5n 193 oR 5 | dia., incorrectly treated with Bar|St.Rd.Mf |61.5y | 635 62y j6ly 60y 61.5 
Mt 82.5n |93n 16.5n } : - “4 - ee . - 
2, andthen re-treated asfor Bar 1.|St.Rd.Nf |62y_ | 65y 63.5y |63y 62y 63.1 
lSq. Pt |90n  |95.5n gt 10.Sy [53.09 jco-ae iv oe 71.2 
Sq. Pi? | 88.5n |98.5n : | Sa.S{ 59.7 |63.5b 159.70 |. 61.0 
ISq. Pt | 93n 87n 87.0 8q.UY 65.3b |74.9b |72.96 71.0 
Sq. Pf | 63n 80.5 rererrer 
a Ft " , Series XXXIV 
' . | | Nickel Chrome Steel, Bar 4, 2 in.|St.Sq.A* |11.5b | 9b = {126 126 106 | 10.9 

Series XXVI . | dia. For heat-treatment see Table |Sq.Qt 19b 18b 17.56 |18.5b |17.5b | 18.1 
Nickel Chrome Steel Bar B, 1% |St. Sq. 57n 55n | | 3. Sq.S€ \17b 9. 5b 13d 13.2 
in. dia., heat treated commer-|A* 60n (59.5n 59 | Sq.V4 19.5b 21.56 19.5 20.2 
sially. |A° 58n 61n 59.9 | Nickel Chrome Steel, Bar 5, 2 in.|St.Sq.A* [54y 54y 53y |54y Ty 54.4 

A® | 67n 62n } dia . For heat-treatment see Table |5q.Qt 64y 63.5y |62.5y |61.5y |65y 63.3 

| 3 \Sq.S4 160 58b 600 |\, 

Si. Rd. |57y |S4y \S4y \Sq.84 ; 59.4b \59.4b |f 59-4 
Mt 61.5y |52y | 67y ae Sa.Vq 67b 67> | 695 |) go 
Mt 64.5y |43y 66. 5y jo9. ¢ | Sa.Vq | 170.76 |j 68.4 
Mt 68.5y |65y | 64y | Nickel Chrome Steel, Bar 6 2in.|St.Sq.A* [55.5y |50.5y |58.5y |57y 9.5y | 56.2 
a | dia. For heat-treatment see Table |Sq.Qt 67y |66.5y |67.5y |62.5y |57.5y | 64.2 
dq. 1: 71n 61n 3 8Sq.84 60. 5d 58) 51.56 |) 56.6 
Sq. Pt 74.5n |73.5n . Sq.34 . |61.1b |52.1b 

Sq. Pt 70.5n | 677 68.4 Sq. q 63.55 665 60.56 |\ po ? 
Sq. Pt 69.5n 60.5n Sq.V 4 68.8b (54.8) || 06 

. 
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ua vo Bal » er Faun CoMPARSION OF TrEst RESULTS 
| Type of | Notched Bar Test Reulsts in Foot- | Mean For convenience in making a comparison of results 
Material te Pounds = obtained from round test pieces, types M and N, with 
ece 5 
a |_| |__|__|__|—_ the results obtained from standard square test pieces, 
Series XX XV | 7 te 
Nickel Chrome Steel, Bar 7, 2 in.|St.8q.A* |56.5y |59.5y |60. 5y loty \54y 58.3 type A the ratios of the mean results, Em/Ea and En/Ea, 
siciaiaiiad ia dna SESE fagpom [O7-5" 185; 5n |66n | ssp |) OE are given in the small table on page 351. The table has been 
me 0 vU | ° ee - +* 5.1 “a ‘ 
Sy a a ee - arranged in descending order of the mean test results, 
oq. 400 ae id ae é ’ ~ = y ° . 
Sq.V4 Ji. bo Loe mere 72.1 E,, obtained from the standard square test piece, type A. 
Nickel Chrome Steel, Bar 8, 2 in.|St.Sq.A* [53.5y |56y |58y  |57y 57. 5y | 7 . . 
dia. For heat-treatment see Table|/Sq.Qt |60y 63y ([63y 162.5y |62y It will be seen from this table that the ratio of mean re- 
3. ee te Pe eee sults approximates unity in most of the tests. 
}9q.5 ae 54.50 (53.60 |) 02 
ISq.V4 55.6b | .. {63.10 | 157. 6b I} 52.7 
Sq.V4 i cs . {59.95 |60.9b |f 59.4 
Nickel Chrome Steel, Bar 9, 2 in.|St.Sq.A* [36y 33y |3 3ly |30.5y | 32.1 = = —_—-!2 —=———=—=—=— = = = 
dia. For heat-treatment see Table|Sq Qi Ty |42y |43.4y |42y j4ly | 43.1 E E 
> ISq S@ 96 ¢ 7 | 1s 4 | “= . an 8 
ee ISq.84 ee ie 31.6 30.0 yy \ 28.5 Series Heat Treatment Average Average E./Es 
ISq.V.9 139 6b .. [39.65 | 38h \\ 37.6 (See Table 3) Izod Charpy 
|Sq.V 4 ee oe 136.3 {34.7 |) “°° so : agg Bet MB em ae ON aay "SD Sate Pot Be 
Series XXXVI | : ' 
Carbon Steel, Bar 33, 34 in. dia.,Sq.S] —/140.7n|140.7n|141.5n| .. |. | 141 xxxir |Gemmescie! ~~ >. Ja 
on t-tres . “iE iSa.U 5n 7 2 ¢ | 53. AAAL I rclé e° Alod.e de “ v4 
heat-treated commercially |Sq.U q 141 .5n/171.2n|149n oe 153.9 XXXVII |Commercial | 66.2 63.6 0 96 
oe wrurerey | XXXIII |Correct 63.5 57.3 0.90 / 
Series XX XVII + ~ % * , 
Carbon Steel, Bar 4S, 3 in. dia.,/Sq.S$ ——[164.5n|175.1n|139.7n| .. | .. | 159.8 en ee os -s 2 
heat-treated commercially. 8q.U% 1174. 3n|171.2n\145n a oe 163.5 “ X<XXV Cretan 58 3 65.1 112 
Series XXXVIII XXXV |Special vee 56.4 52.7 0.94 
Nickel Chrome Steel, Bar 3B, 54|St.Sq.A* |59n |56n |64n i) = ae <——e ae ot -_s ie ‘ 
in. dia., heat-treated commer- St.Sq.A" 71n 71n 76n ee } ee 1 ; XXXII eee 50 6 54.4 1.07 — 
—_ StRAMt |oem |73n” (ven | <2 | i. [ft O4 “~~ XLI_ |Commercial 36.2 27.9 0.77 
St.Rd.Nt |70y |67y |69y =  - XXXV_ |Special sae 32.1 28.5 0.89 0.990 
IStRd.Nt [8 80n 77 i -- |) 78.8 XL |Commercial....... 30.6 26.6 0.87 
iSt.Rd.NT |80n n .. a ee in OS XXxIll_ II . mp 5 4 0.80 
Sq.Pt 167n |69.5n |74n oe AAAI |{ncorrect. ... ; 19.2 lf 8 
Sq.Pt 172, |77n |70n a Zs I 71.6 XXXII Incorrect : 12.6 12.9 1.02 
Sq.84 59.9b |68.8b 162 1b : "* T 68.6 _XLIT | Air hardened. . = 12.4 11.5 0.93 
Qn Ie 79 - : 9 XXXIV_ {Incorrect : 10.9 13.2 1.21 
/ Sq.UT — |90.4y }78.5y |74.6y |. | = XLII | Air hardened... 94 9.3 0.99 
Series XXXIX Wis TZ RES 
Nickel Chrome Steel, Bar 4B, 54|St.Sq.A* |74n |82n |70n an lms 5 
in. dia., heat-treated commer-|St.Sq.A* [74n 76n a. Ft 
cially. St.Rd.Mt |8in 80.5n |80n Re | 80.7 —— = 
St.Rd.Mft |76n |83.5n |83n “es ee j ; ; 
St.Rd.Nf |81.5n |78n = |77n cc -- |b gio q Eq Ey : 
St.Rd.NT |83.5n |81.5n |84.5n | .. oe |) ‘ Series Heat Treatment Average Average Ev/Eq 
Sq.Pt 8in |80n /|82n - -- |) 0.7 (See Table 3) Izod Charpy | 
Sq.Pt 79n |78n |84n Fa ee 
Sq.S4 88.5y 192.3y |92.8y | __ = 91.2 -- - —— — — — —— 
Sq.UG 102. 2y|90.4y |94.8y} 2 | .. 95.8 i — 
Series XL XXXV_ [Correct . 1 Q65:1— V72.7. 1.12 
Nickel Chrome Steel, Bar 3V, 54|St.Sq.A* |30y |30y |30y . .. Weee XXXIV |Special........... 64.2 62.7 0.98 
in. dia. heat-treated commer-|St.5q.A* (3ly 31. 5y |3ly ak a ‘ XXXI\ | Correct , 63.3 68.4 1.08 
cially. St.Rd.Mft |36.5y |37y |33y = -- |b379 XXXV |Special.......... 62.1 59.4 0.96 
St.Rd.Mf |37.5y |38y 40y oy Bat XXXV_ | 3pecial “A 43.1 37.6 0.87 Average 
St.RAONT |32y 31.5y |3ly | 1\ 31.9 XLI { ‘ommercial NP 2 40.5 33.7 0.83 Ratio 
St.Rd.Nt |30.5y |33y |33. 5y tae XL |Commercial 32.0 30.9 0.97 1.017 
ISq.Qt 30y  |30y |31.5y I 39.0 XLII |Air hardened | 19.2 | 19.9 1.04 | 
Sq.Qt = |33y_—-|33y «134. 5b | | ow XXXIV _ {Incorrect | 18.1 | 20.2 1.12 | 
ISa.S§ 25.8b |26.5b |27.6b | | 26.6 XLII | Air hardened | 14.9 | 17.9 1.20 
|Sq.V4 29.6b |30.3b |32.7b 30.9 ih Pe iets ee a me 
} | 
Series XLI | | 
Nickel Chrome Steel, Bar 4V, 54/St.Sq.A* |34.5y |33y 133y L 36 9 eS ene ees See} ed 
in. da., heat-treated commer-|St.Sq. 4 ‘ 40. 5y | oi mere me pars a a 
cially. |St.Rd.Mt le 5 37y | \ 39.5 Ep Eu 
Ist 474 iF 44y | Series | Heat Treatment Average Average Eu/Ep 
St.Rad.! doy | | 26 ¢ See Table 3) Charpy 
e St Rd Nt \41-5y | 36.2 ee Table Izod narpy 
|Sq.Qt 37. 5y | } 40.5 mane ———$$$$$$____—___| ——____- — | - so —_ 
iSq.Qt 44. 5y : : | | 
|Sa.S¥ 30.3b | 27.9 Ft.-Ib. Ft.-Ib. 
Sq.Vq 36.76 oo. 4 XXXIX |Commercial..... P80.7 | U95.8 1.19 ) 
} XXXI |Commercial ; 76.7 75.5 0.98 | 
Series XL ‘. a » | | . XXXVIII |Commercial 71.6 81.2 1.13 | Average 
Nickel Chrome Steel, Bar 3J, 1)/St.Sq.A }12 5b {14d |10b L124 XXXIII |Special 71.2 71.0 1.00 | satio 
in. dia., air hardened. St.Sq.A* 113.5) j11b 113.56 | XXXII |Cocrect 68.5 69.1 1.01 } 1.020 
St.Rd.Mt |13.5b |11b_ |11b | \ 10.8 XXXII |Co-rect 63.1 | 63.1 1.00 | 
St.Rd.Mt | 8:5) | 8.5b |12b XXXIII [Incorrect 31.4 | 28.6 09 | 
StRGNf | 9b jllb |12b | 11.8 XXXII [Incorrect | 29.6 27.7 0.94 | 
St.Rd. Nt |13b [13.56 [12.50 | ee 
Sq.Qt 17.5b |18.5b |18b * — nnn ne —_— 
\Sq.Qt 20b 120d lowe | 19.2 
|Sq.S$ = |12. 2b |12.8b | 9.56 | 11.5 
SeV's 116.70" 121.08 | | a9 For round test pieces, type M, the ratio of results 
Beries XLIII ail iia a es ey E/E, obtained from correctly treated specimens is found 
lickel C Steel, Bar 4J, 1/St.Sq.A* | 8.5b |11b [11 ’ ie 
co. eee ¥ ISt'SqA* 10b | 7 | 9 > 9.4 to be betw een 0.87 and 1.21, and the average value of 
SE iceia tae \ 8.4 the ratio is equal to 1.03. For steels which had been 
ee A ay Ry ; | 10.3 incorrectly treated intentionally, or which were in the 
St. Rd.) 2b 113.50 113.56 |. 7 ° 
Sa.Qt  |11b 1b \13.55 S's untreated condition, the ratio ranges from 0.65 to 4.10 
Sc St ee |e | oes are with an average value of 0.79. 
Sq.VI___ 119.36 116.6 117.9! .. | 17.9 For round test pieces, type N, the correctly treated 
Nores.—The letters in italics in the third to seventh columns have been used to indicate the steels give values of E-« /Ea from 0.95 to 1.11. with ap 
condition of the test piece after completion of the notched bar test in the pendulum machine:— . ° , 
b—entirely broken through average ratio of 1.04. Only one series of tests has been 
y—fracture nearly complete—i.e. upper part of test piece could be easily pulled off by hand - s . rl 
n—not broken—.:., the test piece required considerable force to complete the fracture made on a steel which had been incorrectly heat-treated 
eS eer ee tee neh intentionally, using this type of specimen, and this series 
standarc unc neces, ypes : and . Bi 
{square test pieces gave a ratio of mean results of 0.79. 
All tests carried out on Izod machine except those marked 4 


Tests marked thus { carried out on Charpy machine The number of individual tests made in each series 
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was insufficient to eliminate the effect of the variations in 
the material along the length of the bar, and it should 
be noted, in considering the individual ratios given in 
the table on page 351, that it would be quite reasonable to 
assume that where the ratios Em/E, and E,/Eq are 
above the average, the variations in the material will 
probably have favored the round test piece rather than 
the square, and that where the ratio is below the average 
the variations have favored the square test piece. 

It appears from the results obtained that: either of the 
round test pieces, types M or N, should prove satisfactory 
for acceptance tests on steels. 

Parallel tests on test pieces with similar notches were 
made in the Charpy and Izod machines. It will be con- 
venient first to consider the effect of the machine, and 
in this connection the mean results obtained from test 
pieces, types S, V and U, tested in the Charpy machine, 
compared with those obtained from the similar square 
test pieces, types A, P and Q and the ratios E;/Eg, 
E,/E,, and E,/p have been collected in tabular form on 
page 353 for convenient reference. It will be seen that for 
values higher than 70 ft.-lb. obtained in the Izod machine, 
there is a tendency for the Charpy machine to give some- 
what higher values than those obtained from the Izod. 
This is explained by the fact that for steels in the condi- 
tions which give high values, the test pieces are not 
usually completely broken and they are bent through a 
larger angle in the Charpy machine than in the Izod. 

For test pieces type A and type S it will be seen that 
the ratio of mean results E,/E, lies between extreme 
values of 0.77 and 1.21 with an average ratio equal to 
0.99; for test pieces type Q and type V the ratio E,/E, 
lies between values 0.83 and 1.20 with an average ratio 
of 1.017, and for test pieces type P and type U the ratio 
E/E, lies between 0.91 and 1.19 with an average ratio 
of 1.020. 

Considering the whole of the thirty-six series of tests 
referred to in the three tables above, the average value 
of the ratios of the niean result obtained from the Charpy 
to the mean result obtained from the Izod tests is 1.004. 
These results show that the machine has very little influ- 
ence, if any, on the value obtained from the notched bar 
test, and confirm a large number of tests which have been 
made in previous experiments by other investigators. 

In view of the conclusion arrived at above, the test 
results on specimens types Q and V, together with those 
obtained from the standard square test piece in the Izod 
machine, are given in the accompanying tables: 


Heat Treatment ITypeA | Type Q Type \ 


Series See Table 3) | E, Ko By / Es I Ey /} 


}¢t.-lb 
‘orrect 58.3 
Special 56 
Special 56 


Special | 54 


Ft.-lb Ft.-lt 
65.1 
62.1 
64.2 
63.3 
40.5 


XXX\ I 

l 

l 

l 

I 
43.1 1.3 

I 

I 

I 

l 


XXXV 
XXXIV 
XXXIV 

XLI 


- 


bo & bo 


Yommercial 36 
XXXV_ {Incorrect : 
XL ‘ommercial } 30 
XLII | Air hardened } 12 
XXXIV Ineorrect 10.¢ 18.1 
XLII Air hardened | g 14.9 


t 


32.0 
19.2 


- 


It will be seen from the list that while the values 
obtained from test pieces, types Q and V, are very similar 
to those obtained from the standard square test pieces 
type A for steels correctly treated, this is no longer the 
case when the results obtained from steels incorrectly 
treated, or in the untreated condition, are considered. 


This point is even more strongly brought out in the 
table showing the comparison of results obtained from 
test pieces types P and U, with those obtained on the 
standard test piece, type A. In particular it is found 
that on an untreated bright drawn steel, Series XXVIII, 
the test pieces type P have given a mean result 5.03 
times the mean result obtained from the standard test 
pieces type A. 





Heat Treatment Type A rype P | Type { 
Series } See Table 3 Ee } | E. | I I Ee 
! | 
Ft.-lb Ft.-lb Ft.-lk 
XXV_ j|Commercial 79.3 87.0 e a 
XXXIX |Commercial 75.5 80.7 1.07 | 95.8 | 1.27 
XXXVIII {Commercial es | 71.¢ 1.08 | 81.2 1.23 
XXXIII |Correct | 63.5 68.5 1.08 69.1 | 1.09 
XXXI {|Commercia 60.6 7o.2 6: RS 75.5 | 1.24 
XXXIII |Correct 60.2 71.2 ft F.08 71.0 1.18 
XXVI |Commercial 59.9 68.4 1.14 
XXXII Correct 50.6 63.1 | 1.25 63.1 1.25 
XXVII {Commercial 24.6 | 10.6 | 1.65 | 
XXXIII Incorrect 19.2 | 31.4 1.63 | 28.6 | 1.49 
XXXII [Incorrect 12.¢ 29. ¢ 2.35 7.7. fi 2a 
XXVIII |Untreated | 9.6 8.1 | 5.03 


It appears to the author that the following conclusions 
can be fairly drawn from these tests and comparisons: 

1 That so long as the steel is in a correctly treated 
condition the influence of the shape at the base of the 
notch is relatively small. 

2 That for the detection of a steel which has been 
incorrectly heat-treated the influence of the shape at the 
base of the notch is considerable. 

Hence the author is of the opinion that for acceptance 
tests it is inadvisable to adopt a type of test piece in 
which the root of the notch is rounded to any consider- 
able radius, and it is suggested that the rule for the 
cutting of the notch in the standard test piece, type A, 
should be that the radius at the root of the notch shall 
be not more than 0.25 mm. or 0.01 in., and that the notch 
should be regarded as satisfactorily cut if this radius is 
not exceeded. 


TENSILE TESTS 


The results obtained from the tensile tests of all bars 
dealt with in Series XVII to XLIII are given in Table l, 
and the average result obtained from the corresponding 
standard square Izod test pieces, type A, have been added 
in the last column of the table for convenience in com- 
paring results. 

The results show that with different treatments it is 
possible to obtain practically identical tensile test results 

-such as limit of proportionality, yield point, ultimate 
stress, elongation and reduction of area—with very dif- 
ferent notched bar test results from the same piece of 
steel. It is therefore clear that the tensile test, even 
though it is made carefully, using an extensometer, offers 
no criterion which can be trusted, for discovering when 
a material is in the condition which gives low notched 
bar test results. 

This statement must not be taken to mean that with 
correct heat-treatments there is no connection between 
the tensile test results and those obtained from the 
notched bar tests. If a steel bar of a given composition 
is satisfactorily hardened, and is then correctly tempered 
at a given temperature, it should give results in the 
notched bar tests, and for each property of the tensile 
test, such that each value is within a fairly narrow range 
corresponding with the tempering temperature. 

For a nickel chrome steel slow cooling from the tem- 
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PapLe 5—Comparison or Test Resutts on Rounp anp Square Test Pieces 
| Cr oe |S 
‘ DIMENSIONS OF TesT PiecEs | Resutts or Tusts © Dimensions oF Test Preces RESULTS OF TEsTs | 2-3 
= | % > , =s2 
— | ¥ B > os 
2) : ) wilt 
- : S | S e > S S ow 
Ba 7 3 1] = . = S a S}ao 
Material a ©. Z = 5 = Material te = = Sa |>-s ise 
: 32 s; S iG = | | s Ha |SelF 8g 
= @ A 2] 3 Is y - = 3 28 |Ealoa gE 
| L= a 4 S-s\as , > oleae 
S| « |arine | < =|35 
| | | Deg. | IFt.-Ib | a o ™ : Ir " na . ——— 
Series XVII | Series KXTX Ne oar. 
Nickel Chrome: A* (10mm 8 mm 45 |0.28 mm. | §] 78.0] 2.0 | 2-¢ Nickel. — in a ano é 
Steel, Bar SS1 4 ; rom A 10mm 8mm 45 0.25 mm 79.5 20) 2.51... 
-- “ 1 greed | | Steel, ~ SS5 Mt |0.45in.dia. |0.33 in 45 |0.01 in. 4] 83.0 1.2 | 1.5] 1.04 
. “ale | | i | | 2 in.. dia., cor- 
rectly treated.| | | . s , : 
Bengt — ee 5 aoe ; — rectly treated. 
sy | A* | 10 mm mi 45 /9.29 mm. | 8) 9.1 } 5.4) Nickel Chrom A* 110mm. 8mm. 45 }0.25mm. | 4] 15.9] 1.2] 7.1 
2 in. dia., in- | Steel, Bar S86.) MY [0.45in.dia. /0.33in.| 45 J0.0lin. | 3) 14.5] 1.3 | 9.2) 0.91 
4 . a., in | | «- in. dila., in-} 
correctly treat-| | } correctly treat-| 
ed. } | ed. | } 
Series XVIII | | | | Series XXX | 
— 2 —_ A* 10 mm \° mm 45 \9 25 mm °) 62.1 1.9 | 3 0) Nickel Chrome} A* 10mm. 8mm 45 |0.25 mm. 4) 63.5 Rae e 
9 in "dia ge | ad, Bes SH5,|Mt 0.45in.dia. |0.33in. | 45 |0.01in. 4) 67.1 | 1.1] 1.6] 1.06 
oy CUE” | | | | 2 in. dla., cor- 
rectly treated | } | | rectly treated | 
— Br A 10 mm \8 mm. | 45 \9.25 mm. | 8) 8.0 0.6 | : “| Nickel Chrome} A* 10mm. 8mm 45 |0.25mm. | 4] 10.1 | 8.6 : 
7 i an it | | | | \ yy ee Mt 0.45in. dia. |0.33 in 45 |0.0lin. | 4) 10.2 6 115.81 1.01 
2 ia, in- | } | } 2 in. dia., in- 
«re treat-| | | } correctly treat- | 
ed. | | | | ed. | 
Series XIX i Da esa Series XXXI 
Nickel Chrome A* |10 mm iSmm. | 45 |0.25 mm. | 9) 57.7 | 2.9 | 5.0) Nickel Chrome * . or | a 
Steel. B: 7 } Bin dis on3, |. 4h lelrr o>] @ » 91 9 a7 NI A 10mm. 8mm. 45 |0.25mm. | 8! 60.6 1.51 2.! 
Steel nage Mt [045in.dia. /0.33in.| 45 (0.01 in. | 8] 55.7 | 6.8 12.2} 0.97 Steel, Bar CN,|M¢ 0.45in.dia. }0.33in.| 45 |0.0lin. | 3| 64.7} 1.1 | 1.71 1.07 
reall : as deat-| | } | | 2% in. dia.,JPt 10mm. 8mm. 0 |1.0mm. 8] 76.7 3.0] 3.9] 1.26 
a. com-) | ; | _ heat - treated|Sq.S |10mm. 8mm. | 45 |0.25mm. | 4| 62.3] 0.7] 1.1] 1.03 
mercially | | | | | | commercially jSq.UQ |10mm 8mm. 0 |1.0mm. 4) 75.5 2.5 | 3.3] 1.94 
| | | | | b 
Series XX | | | | Series XXXII 
Nickel Chrome} A* |10mm 18mm. | 45 |0.25 mm. | 9] 69.9 3.7 | 5.3) | Nickel Chro . ra . in ox el . adi 
t a ; et ; pom = | . sl avi ag th @ an Nickel ChromejA 10mm 8mm. 45 |0.25mm. | 5} 50.6 | 3.91 7.7]... 
~~ Bar E, i) Mt |0.451n. dia. 10.33 in.) 45 [0.01 in 67.9] 3.7 | 5.4) 0.97 Steel, Bar X1,)Mt = ‘|0.45in.dia. |0.33in.| 45 |0.0lin. | 5) 53.9] 3.0] 5.5] 1.06 
in. i , heat-| } | | 2 in. dia., cor-|Pt_ 10mm. 8mm. 0 j1.0mm. | 4) 63.1 2.6 | 4.1] 1.25 
toons _ com-| | | rectly treated. |Sq.S |10mm. 8mm. 45 |0.25mm. | 3} 54.4 4.1 | 7.5] 1.07 
marcia Cen j | iawn Sq.U% |10mm. 8mm. 0 Ames , 63.1 | 3.7 | 5.9) 1.25 
Series XX , 5 Fr — ; Nickel Chrome|A* 10mm. &mm. 45 |0.25mm. 12.6} 1.4 }10.9 
7" - 1 ©. Gaede Gant aeee leas os le st 097 Steel, Bar X2,)Mt =‘ (0.45in.dia. |0.33in.| 45 /0.0lin. | 5) 8.3] 0.4 | 4.3] 0.66 
ar if in| 0.45 in. dia 33in. | 40 | o 2 j10.2) 0.94 2 in. dia., in-|Pt 10mm. 8mm. 0 j1.0mm. | 4] 29.6] 2.6] 8.8] 2.35 
dia sheat-treat | | | correctly treat-|Sq.8% |10mm. 8mm. 45 |0.25mm. | 3} 12.9] 0.5 | 4.1] 1.02 
od commercial- | | ed. Sq.U |10mm. 8mm. 0 |1.0mm. | 3) 27.7] 1.3 | 4.8] 2.20 
— | 2 | = Series XXXII] 
Series X) P= * a ae * - Nickel Chrome|A* 10mm. 8mm 45 |0.25mm. 3.5] 1.8] 2.9 
Bricht drawn| J yen ‘ a 2 4 a r 12 : ; 0 a 0 ee Steel, Bar 1, 2)Mt+ 0.45 in. dia. 10.33 in 45 {0.01 in. 2 1.8 | 2.9 0.97 
Mild Steel, Bar| { 5 in. dia 33 In a |f i ‘ TF 0.4 » in. dia., cor-|Nt 0.45in. dia. |0.32in 45 |0.01 in. 3.0 1.6 | 2.51 0.99 
D, 15 in. dia } | 2 rectly treated. |Pt 10mm 0 |1.0mm. 8.5] 2.0] 2.91 1.08 
untreated | | Sq.S8% |10mm 45 |0.25 mm. 3} 3.2] 5.61 0.90 
Series XXIII | Nickel Chrometo™ o™™ 0 |1.Omm 91] 2513-71 1.00 
Series AJ 2 va + 45 = Nickel Chrome} A* 10mm 45 |0.25mm 9.2 1.5 } 7.8 
dead ; . , 5 10.2: sae 7 11.7 : 9 § oo as : ; = 
x - Chrome Mt 045i dia 0.33 in 8 0.01 - g 83 1 7 | 4 1] 1.02 Steel, Bar 2, 2)Mt 0.45 in. dia. 45 )9-01in 3.0} 1.6 }12.3) 0.68 
Ste . ar 8S3,) AE a. |0.33 in. ‘ : 2 ijé “ in. dia., incor-|N t 0.45 in. dia, 45 }0.01in 5.1 0.9 | 6.1) 0.79 
i ca rectly treated. |Pt 10mm 0 1.0mm. 4} 4.1 13.1] 1.63 
actly »a tex | . © - 5 9 ¢ 
Nice! Crane] At ftom. lomm. | 48 foasm. | a} 14s] 14] 0.7 soy jigum as Wegemm. | use| bao) cap 
Steel, Bar SS4 Mt {0.451n. dis. 10.33 in 45 0.01 in. S| 10.7 2.7 125.1) 0.72 Nickel Chrome} A* 10mm 45 10.25 mm 2 0.7 1 ? 
2 in. dia in-| Steel, Bar 3, 2|Mt —|0.45in. dia. 45 {0.01 in 5} 0.8] 1.7] 1.02 
correctly treat- in. dia., incor-|Nt 0.45 in. dia 45 |0.01in 3.1 0.9} 1.4] 1.05 
ed. rectly treated|Pt 10mm. 0 {1.0mm. 2] 2.2] 3.21 1.18 
anita with Bar 2,and|Sq.89 |10mm 45 |0.25 mm. O| 1.7] 2.8] 1.01 
Nickel Chrome A* 110mm 8mm 45 |0.25mm. | 3] 65.8 0.4 | 0.7 — ee pees poem pou. -O} 3.8] 5.4] 1.18 
Steel, Ba-SH3,] Mt |0.45in.dia. |0.33in.| 45 |0.0lin. | 8] 67.0] 1.4 | 2.0] 1.02 a 
2 in. dia., cor-} | = oXXIV 
rectly treated Nickel — * 5 10.25 q 
Nickel Chrome A* {10mm § mm. 45 |0.25mm. | 3] 11.0 | 0.7 | 6.1 "Steel Bar 4.2 Ot a = _ : : : “ § i 66 
Steel, Bar SH4,| Mt ({0.45in. dia. |0.33in 45 }0.01in = we 1.1 |14.5] 0.66 a Se + Se 45 (0.25 mm 9 : 3 9 5 a 
2 in. f ia., in- i For heat-treat-|V ¢ 10mm 45 |; mm 2] 0.9] 4.5] 1.85 
correctly treat-| ment see Table|E 
3. 
a | Nickel Chrome]A* 10mm 45 |0.25 mm 47 1.0] 1.9) .... 
Carbon A* |10mm 8mm 45 |0.25mm 8} 79.3 7.0} 8.8 a ~* g ey pe 0.25 mm . Fe ay f-38 
' . a}, } > ‘ me ° 9.0 ‘ 5.¢ ° . : mm « <a . ‘ 
Bar G, ¢¢ in.| Mt |0.45in.dia. |0.33in.| 45 |0.0lin. [12] 88.9 | 4.6 | 5.2) 1.12 For heat-treat-|V § + 45 \}mm. “4 ; ; , 7 2 
dia.,heat-treat-| Pf |10mm 8 mm 0 (1.0mm. 8} 87.0 7.6 | 8.81 1.10 ment see Table , 
ed commercial- 3. 
ly. Nickel Chrome|A* 10mm 45 |0.25 mm Zi 341348... 
| Steel, Bar 6, 2/Qt 10mm 45 |} mm. 2] 3.4] 5.2} 1.14 
Series XX VI in. dia. Sq 10mm 45 \0.25mm 6 3.9] 6.9 101 
Nickel Chrome | A* |10mm <mm 45 |0.25mm. | 8| 59.9] 2.6] 4.3 For heat-treat-|V ¢ 10mm 45 |? mm 7{ 4.1 | 6.5) 1.19 
Steel, Bar B,| Mt |0.45in.dia. |0.33in.} 45 |0.0lin. 12) 59.7] 6.5 |10.8] 1.00 -apeteetuean 
in. dia., heat-{| Pt |10mm. 8mm 0 j1.0mm. 81 68.41 4.2 16.11 1.14 o. . Bae, 
co he | | Seis XXXXY 
maniaite. Nickel Chrome 
J ae 7, 2}A* 10mm 45 10.25mm. 58.3} 2.41 4.2] .... 
—— In. dia., cor-jQt 10mm 45 |\¢mm 4} 65.1 3.8 | 5.9) 1.12 
S XXV v+ . ? 5.§ ‘ 
Nickel Chrome] A* |10mm.  {8mm. | 45 (o.25mm. | 8] 24.6] 3.1 [12.7 ne Cee OZ. oh aoe Sst eere 
Steel, Bar F, 1] Mt |0.45in. dim. {0.33in.| 45 |o0tim.  |12) 28.5 | 4.5 |15.7] 1.16 | Nickel Chromeiv¥ = }10mm. 45 4mm. | 4| 72.7] 1.8] 2.5] 1.95 
in. dia., heat-| Pt |10mm. $ mm. 0 |1.0mm. j} 8| 40.6 | 6.6 |16.2] 1.65 Steel, Bar 8, 2/A° 10mm. 45 }0.25mm 56.4) 1.3) 2.3] .... 
a a 4 in. dia. Qt 10mm. 45 |}mm. 5} 62.1 0.9} 1.41 1.10 
paves | | For heat-treat-|S¢ 10mm 45 |0.25mm. | 5| 52.7] 1.2 | 2.21 9.94 
y. | ae see Table/V ¢ 10mm 45 |} mm. 5} 59.4] 2.3 | 3.8) 1.05 
sSeries XXVIMI ‘ ‘ wei he eee Se Nickel Chrome 
right drawn} A* 10mm. 8mm. 5 |0.25mm. | §| § z. | Steel, Bar 9 2/A* 10mm. 45 10.25mm. | 5} 32.1] 1.916 
Mild Steel, Bar Mt 0.45 im. dia. |0.33in.| 45 |0.0lin. 12) 10.5 1.3 12.2 1.10 in. dia. Qt 10mm. 45 |?mm. 51 43.1 1714 13a 
Hi, 1) m.dia.,| Pt (10mm. 8mm. 0 |1.0mm 8} 48.1 | 11.5 23.8] 5.03 For heat-treat-|S{ 10mm. 45 |0.25mm. | 5| 28.5] 3.1 110.7] 0.89 
untreated. | i H ment see Table|V 10mm. 45 |%mm. 37.6 | 1.7 | 4.65.1,17 
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Taste 5—Comparison or Test Resutts on Rounp anv Square Tzst Pieces 
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- Dimensions or Test Preces Resvtts or Tests 2 . 
2 3 es 
me = . © won 
i 4) 3) @ Ble |S. aces 
7 ra) — 2 s 
, = @o |. 6 po 293 |SS\aa¢ 
Material | | & g2 |32| 2 18] 88) 68 FF =|2S5 
a 8 ios = As les Sel 8s 
2 | sh | fe ls} 2 [eles] ea lgsces 
> om 22 (Se 3 z\| $ bd eee 
wie Bot ini <| g& |22|2 37 
| = G ao = > & SSS 
| So} Oo a |gsSiee 
| 
=e 
Deg. Ft.-lb. |Ft.-lb 
Series XXXVI \ 
Carbon Steel, /Sq 10mm. 8mm. | 45 |0.25mm. | 3/141.0 4 | 0.3} 
Bar 38, 3 in./Uq 10mm. 8mm. 0 {1 mm. 3}153.9 | 11.5 | 7.5) . 
dia., heat- 
treated com- 
mercially. 
Series XXXVI 
Carbon Steel,|S¢ 10mm. 8mm. 45 |0.25mm.{| 3}/159.8 | 13.4 | 8.4 
Bar 48, % in./UG 10mm. 8mm. 0 |i mm. 3}163.5 | 12.3 | 7.5 
dia., heat- | | 
treated com- 
mercially. } 
Series 
XXXVIII 
Nickel Chrome} A* 10mm. 8 mm. 45 |0.25mm. | 6) 66.2 | 6.5 | 9.8 
Steel, Bar 3B, {} Mt 0.45in. dia. |0.33in.| 45 |0.01in. 6] 69.4 3.41 4.°] 1.05 
in. dia., heat-|Nt 0.45in. dia. |0.32in. 45 |0.0lin. 6} 73.8 5.2 7.¢) 1.11 
treated com-/Pt 10 mm. 8 mm. 0 {imm. 6] 71.6} 2.8} 3 1.08 
mercially. > b 10mm. 8mm, 45 10.25mm. | 3} 63.6 | 3.515 0.96 
UT 10mm. 8 mm. 0 jl mm. 3} 81.2 6.2 | 7.6] 1.23 
Series XX XIX | 
Nickel Chrome|A*  |10mm.  |8mm. | 45 |0.25mm. | 6] 75.5 | 2.8 | 3.5] 
Steel, Bar 4B, §] Mt 0.45in. dia. |0.33in.}| 45 |0.01in. 6| 80.7 1.8 | 2.3] 1.07 
[in. dia., heat-)Nt 0.45in. dia. |0.32in.| 45 |0.01in. 6] 81.0} 2.3 | 2.9] 1.07 
treated com-|Pt 10mm. § mm. 0 |l mm. 6} 80.7 1.7 | 2.1] 1.07 
Cmercially. 84 10mm. 8mm. 45 |0.25mm. | 3] 91.2] 1.8 | 2.0] 1.21 
UT 10mm. 8mm. 0 jl mm. 3] 95.8 | 4.3 | 4.5] 1.27 
Series XL | 
Nickel Chrome} A* 10mm. 8mm. 45 |0.25mm. | 6) 30.6 | 0.6 | 1.8} 
Steel, Bar 3V, {| Mt 0.45in.dia. |0.33in.| 45 |0.01lin. 6] 37.0 1.5 | 4.1] 1.21 
in. dia., heat-|Nf 0.45in. dia. |0.32in.| 45 |0.0lin. 6} 31.9} 0.9 | 2.9) 1.04 
treate’ com-jQt 10mm. 8mm. 45 |7mm 6} 32.0 1.514 7| 1.05 
| mercially. 84 10mm. 8mm. 45 10.25mm. | 3} 26.6] 0.6} 2 i 0.87 
; vq 10mm. |8mm. | 45 |}mm. 3] 30.9} 1.2 | 4.0) 1.01 
Series XLI 
Nickel Chrome} A* 10mm. 8 mm 45 |0.25mm. | 6] 36.2 2.7 17.4 
Steel, Bar 4V, ¢|/Mt 0.45in. dia. |0.33 in 45 10.01 in. 6} 39.5 | 4.2 |10.5| 1.09 
in. dia., heat-|Nt 0.45in. dia. |0.32in.| 45 |0.01in. 6] 36.2 hae Ry 1.00 
treated com-jQt 10mm. 8mm. 45 |?mm. 6] 40.5 4.2 110.3] 1.12 
mercially. SF 10mm. 8mm. 45 |0.25mm. | 3} 27.9 1.6 | 5.7| 0.77 
Vq 10mm. 8mm. 45 |} mm. 3} 33.7 2.0 | 5.8} 0.9 
| 
Series XLII 
Nickel . Chrome} A* 10mm. 8 mm. 45 |0.25mm. | 6} 12.4 1.3 |10 
Steel, Bar 3J, 1} Mt 0.45in. dia. |0.33 in. 45 |0.01in. 6} 10.8 1.5 |13.7| 0.87 
in. dia., air-|NT 0.45in. dia. |0.32in. | 45 |0.01in. 6} 11.8 1.2 |10.5] 0.95 
hardened. Qt 110mm. 8mm. 45 |?mm 6; 19.2 1.2} 6.1] 1.55 
S59 10mm. 8mm. 45 10.25mm. | 3} 11.5 |] 1.3 |11.6) 0.93 
Vq 10mm. 8mm. 45 |imm. 2} 19.9 1.2 | 5.8} 1.60 
Series XLIIT 
Nickel Chrome}|A* 10mm. 8mm. 45 |0.25mm. | 6] 9.4 1.3 |13.3] 
Steel, Bar 4J, 1) MT 0.45in. dia. |0.33in.| 45 [0.01 in. 6} 8.4] 0.5 | 5.4) 0.89 
in. dia.,° air-|NT 0.45in. dia. |0.32in.| 45 |0.01 in. 6} 10.3 2.7 |25 9| 1.10 
hardened. Qt 10mm. 8mm. 45 |?mm. 6} 14.9 3.1 |20.6) 1.58 
SY 110mm |8 mm. 45 |0.25mm. | 3} 9.3) 0.5] 5 0| 0.99 
. \V9 110mm. 18 mm 45 |i mm. 3117.9} 0.9 | 5.0) 1.90 











*Standard square test pieces, type A 

*Standard round test pieces, types M and N 

{Square test pieces 

All tests carried out on Izod machine except those marked ] 
Tests marked § carried out on Charpy machine 


pering temperature will usually result in a serious de- 
crease in the notched bar test result, without correspond- 
ing alteration in the tensile test, and this fact has been 
used to obtain the divergent notched bar tests reported 
in Series XVII, XVIII, XXII, XXIV, XXIX, XXX, XXXIII, 
XXXIV, and XXXV. 


Srtow-BinpInG Tests ON NotcuHep Bars 


It appeared desirable to investigate the question 
-whether the tests made in the pendulum machines were 
essentially “impact” tests. With this end in view it was 
decided to rmake a number of tests in some machine which 
would introduce no effect of inertia, and in which the 
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load was slowly applied by static pressure. For this pur- 
pose a number of slow-bending tests on notched bars were 
made in an ordinary Brinell machine, the deflections of 
the specimen for different loads being measured by a 
microscope. This apparatus had the advantage of being 
easily fitted to a machine which was available for the 
purpose in view. A comparison of the results obtained 
with those obtained in the Izod machine from square test 
pieces with similar notches is shown in Table 6. 


TasBLe 6—Comparison oF Test Resutts OsTatnep FRoM NotcHep Bar SLtow-Benpine Tests 


with Mean Resvutts OsTainep FROM Square Izop Test Pieces witH Simitar Notcuss 




















Ratio of Mean 
Mean Energy Mean Energy | Energy Absorbed by 
For Type of Absorbed in Absorbed By Slow-Bending Test 
Material Notches See | Slow-Bending Corresponding Pieces to Mean 
| Test Pieces Test | Izod Test Pieces Result from Izod 
Test Pieces 
Types Ft.-lb. Ft.-lb. 
Series XXIII 
as 58.4 A, 81.7 0.72 
Bar SS4....... 12.5 A, 14.7 0.84 
Series XXIV | 
Bar SH3....... | . 50.1 A, 65.8 0.76 
Bar SH4....... | 1] 10.2 A, 11.0 0.93 
|} AandS 
Series XXIX | 
Bar SS5....... 58.5 A, 79.5 0.74 
Bar 8S6....... 1] 11.6 A, 15.9 0.73 
Series XXX 
Bar GES...0.0--) 50.2 A, 36.5 0.7 
Bar SH6...... 7 A, 10.1 0.72 
Series XX XIII 
Bar 1... | 49.5 P, 68.5 0.72 
) = > PandU ¢} 16.5 P, 31.4 0.53 
> aaa 1) \ 50.1 | P, 71.2 0.70 
Series XXXIV | 
| or | 8.3 A, 10.9 0.76 
ae >A and § 42.1 A, 54.4 0.77 
an 43.8 A, 56.2 0.78 
SS | 11.7 Q, 18.1 0.65 
Bar §..... Q and V 48.6 Q, 63.3 0.77 
ae } 45.7 | Q, 64.2 0.71 
Series XX XV | 
Bar 7.. | 48.4 A, 58.3 0.83 
Bar 8.. > A and § 43.6 A, 56.4 0.77 
Bar 9... 1} {| 39.7 A, 32.1 1.24 
Bar 7.. {| 53.8 Q, 65.1 0.83 
Bar 8 > Q and V 4} 49.9 Q, 62.1 0.80 
Bar 9 44.3 Q, 42.1 1.03 











It will be seen that the slow-bending tests have been 
made in several cases on the same material in the cor- 
rectly treated and incorrectly treated conditions. If the 
results are plotted the curves for the correctly treated 
specimens will show that the deflection is at first propor- 
tional to the load, and then departs from proportionality 
in a manner somewhat similar to that shown by the ordi- 
nary tensile test. After reaching a maximum the 
load then gradually diminishes more and more slowly 
until the material has bent a considerable distance. These 
tests were usually carried out until the specimen had been 
bent to about the same included angle, 120 deg., as is 
usually obtained from a correctly treated specimen in the 
Izod machine. This point was taken as the end of the 
test, as it was desired to determine to what extent the 
results obtained from the slow-bénding tests were simi- 
lar to those obtained from the ordinary tests in the Izod 
pendulum machine. 

For the incorrectly treated specimens the curve show- 
ing the rise of load with deflection is very similar to that 
obtained from the correctly treated steel, but the speci- 
men breaks suddenly at a point when the load is slightly 
lower than the maximum reached by the correctly treated 
specimen, and though there is very little inertia effect to 
be expected from the static pressure of the Brinell 


Vol. III 











December, 1918 No. 6 
SOME EXPERIMENTS ON NOTCHED BARS 


357 





machine, the slow-bending test piece broke suddenly and 
the parts flew out of the machine in a manner similar to 
the breaking of a test piece giving a low value in the 
Izod machine. 

It would appear, therefore, that the material in the 
incorrectly treated condition is liable to rupture at any 
point where there is a relatively sharp internal corner 
or a fillet with a small radius, if a part possessing such 
corners is subjected to either a shock or to an excess load 
from any cause, and the same would of course apply in 
any case where the steel has a small defect. The slow- 
bending tests confirm the results obtained from the 
notched bar tests in the pendulum machine in a very re- 
markable manner, although they do not give exactly the 
same result as is obtained from the pendulum machine. 

The disparity between the results obtained from the 
two tests may be explained by considering the manner in 
which the total energy is dissipated in the pendulum 
testing machine. The energy which is recorded by the 
machine represents the sum of the following compo- 
nents :— 

(a) The energy absorbed in stressing the test piece 
up to the limit of proportionality of load and deflection. 

(b) The energy absorbed in producing plastic and 
elastic strains in the metal when loaded beyond the limit 
of proportionality. 

(c). The energy absorbed in doing local injury to the 
test piece at the point which is struck by the knife edge 
of the pendulum. 

(d) The energy absorbed in the production of sound. 

(e) The energy transmitted to the vise or supports of 
the test piece in the testing machine and dissipated in 
these parts. 

(f) The energy absorbed by vibrations set up in the 
pendulum and the framework of the machine. 

The velocity of propagation of stresses in steel may be 
judged by the fact that the velocity of sound travelling 
along a bar of steel is over 16,000 ft. per sec. Sound is 
transmitted along the bar by fluctuating stresses between 
the particles of the bar, and it will therefore be seen that 
for stresses within the limit of proportionality the speed 
of the test in the pendulum machine is relatively slow, 
and it is improbable that there is any difference in the 
two tests in the amount of energy absorbed under section 
(a) above. 

With reference to (b) the energy absorbed in the 
plastic flow of the material is probably somewhat less 





when the test piece is broken slowly than when it is 
broken more quickly in the pendulum machine. The local 
damage done to the specimen (c) appears to be less in 
the slow-bending test than in the pendulum test if we can 
judge from the appearance of the surface of the speci- 
men after fracture; (d), (e), and (f) are practically ab- 
sent in the slow-bending test, and probably account for 
the greater part of the deficiency in value between this 
test and the test in the pendulum machine. 

The advantages of using the pendulum machine for 
making the notched bar tests are, however, obvious, and 
as the specification values for acceptance tests must in 
all cases be arranged empirically by testing the material 
in a machine of the type which will ultimately be used, 
there appears to be no reason why the notched bar tests 
should not continue to be made in the usual manner in 
such machines, even though it appears that the result 
obtained credits the material with rather higher values 
than those obtained by the slower method. 

CONCLUSIONS 

The principal conclusions which can be drawn from 
these experiments appear to the author to be as fol- 
lows :— 

1 The round test pieces, types M and N, are sufficiently 
good approximations to the standard square test piece, 
type A, for use in acceptance tests on steel, where facil- 
ities for machining the square test pieces are lacking or 
are insufficient. 

2 Notched bar test pieces with relatively large radii 
at the roots of the notches are insensitive and therefore 
unsatisfactory. 

3 The tensile test, even where an extensometer is 
used, does not give any satisfactory criterion for detect- 
ing the condition of the material which gives low values 
on the notched bar tests. 

4 Th notched bar test made in a pendulum testing 
machine is not essentially an “impact” test. 

5 The notched bar test can be made in either the 
Charpy or the Izod pendulum machines, and should give 
similar values, except for very tough specimens. This 


similarity could probably be increased even for the 
higher values if the span for the 10-mm. square test piece 
were made 44 mm. in place of 40 mm., or the length of 
the Charpy specimen reduced so that specimens which 
are not entirely broken through are bent to the same in- 
cluded angle as in the Izod machine. 
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DISTINGUISHING MARKS OF THE ALLIED AIRCRAF' 


The Future of the Airplane Business 


By PRESIDENT C. 


. 


Detrroir SECTION MEETING ADDRESS 


proposition as much talked of as the airplane, to 
understand just what it is. 

You hear people say: “Well, it is going to be as big 
an industry as the automobile industry,” or, “Well, we 
shall see them as thick as Fords.” A great many people 
prophesy by just taking a random shot, but I believe 
that if we are interested in the future of the airplane 
business and analyze this problem we shall at least know 
along what lines, along what roads we should go if we 
are to get anywhere. 

The future of the airplane business depends largely 
upon many external developments. Before discussing 
these, it may be of interest to many of you to hear some- 
thing about past development in aeronautics, because 
these portray more clearly what the problems of the 
future really are. 

The Wright brothers, when they first became inter- 
ested in flying, had no idea of building a machine. They 
had read the works of Lilienthal, a German, who hod 
done some gliding and wrote wonderfully about i.. 
As they had always taken a month’s vacation each. year, 
they thought it would be fine, instead of fishing and 
hunting, to build one of these gliders and go some place 
and glide. As two of the essentials of successful gliding 
are wind and sand, they wrote to the Weather Depart- 
ment for information, were referred to the postmaster at 
Kitty Hawk, and from him learned what a fine place it 
would be to do gliding. 

The Weather Department stated that the place hud an 
average wind of 30 miles an hour throughout the year. 
It developed, however, that one day they did not have 
any, and the next day they had 60 miles. A good illus- 
tration of the value of averages. They went there with 
a glider built after ideas taken from Lilienthal—remem- 
ber there were no formulas or anything of that kind then 
—and tried gliding. The thing did not work out as 
per program at all, but they learned a lot that year 
about it. 

When they came home they did some figuring, built a 
crude wind tunnel and tried some experiments. Next 
year they built another glider and went back. That did 
not pan out at all. They found that their figures were 
wrong again. 


|E is sometimes of interest to stop and analyze a 


~ 


Fk. KETTERING 
Illustrated with PHoToGRAPHS 


Finally they went down, thinking they might as well 
try something; so they turned the glider around and 
glided it backwards, just as a matter of experiment, and 
the thing worked. Now, to me that is a perfectly nat- 
ural thing. If most engineers were to do just the reverse 
of what they have planned they would succeed much 
oftener than they do. However, that gave them a clue. 
They came back for more wind-tunnel experiments and 
finally hit upon the fundamentals of the control of an 
airplane, upon something of the quantitative values. The 
third year they got perfectly wonderful results. 

Then they said: “If we only had an engine in this 
we could fly.” Thus the engine problem bobbed up for 
the first time. They built a four-cylinder, horizontal 
engine, with the dimensions taken from a 2-hp. farm 
engine, and this gave them 9 hp. the first time they 
ran it. Then they got a little more ambitious and finally 
screwed the engine up to 12 hp., and the first flight of 
the machine with about a 40-ft. wing-spread, and weigh- 
ing 750 lb. with the operator in it, was made with a 12- 
hp. engine. 


CONTROL AND OPERATION 


Now, the principles of control and operation, the fun- 
damentals of airplane construction have not changed 
since that first flight. I know a great many of you 
understand perfectly well the whole control of an air- 
plane but just for the sake of placing us all on an even 
keel, I shall outline briefly the very simple phenomena 
of an airplane. 

When it is off the ground, an airplane can turn 
around on any one of three axes, and each of these has 
its own particular type of control. The one particular 
new idea that the Wright brothers put into the control 
of the plane is what is known as “lateral control’ by the 
warping of the wings. If the machine tipped over to 
the right, they turned the tip of that wing down and the 
tip of the other wing up. Later on they found it was 
easier to cut a piece out of this tip and move that, instead 
of working the tip, and got the aileron control. The 
horizontal control is operated by an elevator which when 
raised at the tip pushes the tail down and causes the 
plane to rise. To go down, the tail is raised. 

The rudder operates like that of a boat, but in addi- 
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tion the banking of the plane must be considered, and 
the big problem in flight, the relation existing between 
rudder control and aileron control, must be solved. If 
the rudder is simply thrown around to the right the 
airplane may not turn at all. It may slide outward. If 
it does not start to turn, immediately the end of the 
wing which travels starts to rise and if not stopped will 
turn up so far as to cause the plane to slip around. You 
do not have to bank an airplane on the turns but must 
avoid over-banking, because the minute you start to turn, 
the outer wing starts to climb up, and then you have to 
adjust your aileron just opposite and hold it at the proper 
angle. In this connection a lot of work had to be done, 
but those things are now reduced to simple problems 
because of the fact that we have power. With only 
12 hp. the least bit of overbalance became serious. The 
study of this very big problem resulted in a complete 
analysis of the quantities involved and has been a source 
of information for us all. 

That part of the airplane has remained fixed ever since. 
It is not changed on any planes made to-day. There are, 
however, different ways of moving those controls. They 
used to move the aileron with one shoulder, and various 
things like that, but at present the whole thing has 
dropped down to a standard method known as the Dep 
control, and this is used either in connection with a wheel 
or a stick. You have a vertical standard with a wheel, 
like an automobile steering-wheel. If the machine tips 
to the right, you turn the wheel to the left, and vice 
versa. The vertical standard when moved forward and 
backward controls the up and down, and a bar moved 





by the feet controls the rudder. If you take the wheel 
off you simply have a stick which you move right or 
left to get lateral balance, and forward or backward for 
horizontal; the rudder control remains the same. A 
wheel is used on the larger planes to get more power. 


CivitiAN Use or AIRPLANES 


Now, common conversation runs something like this: 
“Well, this airplane business is going to be a great 
thing after the war; we are training thousands of avi- 
ators and when those boys come back from the front 
they are all going to have flying machines.” 

I do not doubt that they would all like to have flying 
machines, but I have been figuring and do not see just 
how they are going to get them. An engine costs about 
$15 per horsepower, and an expert would certainly not 
be satisfied with anything under 100 hp. That is $1,500 
for the engine. A cheap good airplane would cost about 
$2,000. There must be a hangar for it, and a field of 
at least 40 acres. Then if the flyer does not happen to be 
a mechanic he will need a motorman and a planeman. 
Just how can a man afford a thing like that on a salary 
of $25 or $50 a week? The foundation of an airplane 
is the engine, and until somebody can manufacture one 
to sell down to at least $5 per horsepower, the plane will 
be more of a yachting than a Ford problem. 

Just the same, there may be a popular airplane in the 
future. It will have a little engine of say 40 hp., weigh- 
ing 24> lb. per hp., and 15 or 20 ft. spread—something 
to sell for perhaps $1,500. Of course, it cannot be com- 
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plicated and anybody can fix it. It can be kept on the plane, its running life must be lengthened. If we are 


premises or in a public hangar. 

There is another opening for airplane manufacturers, 
however. The carrying of mail, freight and express 
matter is still in its trial period. It will, in the end, 
come down to a question’ of cost. There is no doubt 
that this undertaking will be carried out by one of our 
great corporations or the Government. The type of 
plane must be large and heavily motored, and is to be 
expensive. 

A iot of things must be done before much that we 
predict for the airplane can possibly come true. What 
would we think of navigation if we did not have harbors 
and docks, lighthouses and buoys, and the rest that goes 
with traffic on the seas? That is exactly the state of 
transcontinental airplane work to-day. We must have air- 
plane routes mapped out, with wireless signal stations 
every 20 or 25 miles. We must have harbors with proper 
landing places for different types of planes and facilities 
for receiving different classes of goods. We must dupli- 
cate for airplanes all the detail worked out for our rail- 
roads. 

Now, as to who will lay out these routes across country 
nothing is known. The Chambers of Commerce of dif- 
ferent towns and villages may get together on an air- 
plane road from here to Dayton, and on that 224 miles 
we will put in say 20 stations. Our electrical engi- 
neers can design for us a very clever wireless outfit that 
will go right on top of poles, 4nd we should make ar- 
rangements with the American Telephone & Telegraph 
Co. to use the tops of its poles. We can then string a 
pair of wires to handle these stations, and put up signal 
stations like little lighthouses, which we shall not see 
with our eyes but know of through the little antenne 
that hang down from the plane. 


STRUCTURAL FEATURES 


From a structural point of view there is still a great 
deal to be said and a great deal of work to be done. Many 
people think that airplanes should be made largely of 
metal, as they are on the other side. Just at present it 
is more a question of selecting what materials we can 
get. All-steel construction has its advocates, while others 
think that aluminum should be used because of its light- 
ness. When we come to consider strength, however, 
things made of steel are sometimes lighter than they 
would be of aluminum. At the present time, after study- 
ing the subject, we feel a little safer in a wood airplane 
than we should in one of steel. 

As to wing covering, it has already been suggested that 
rust-proof iron, rolled down so thin that the light would 
almost shine through, be employed. All this is good. 
All along the line there will be experiments in structural 
changes and improvements as new materials are de- 
veloped. Men who are scientifically inclined will do a 
great work in the development of these materials. 

The metallurgists and the material men all the way 
through, in wood and ‘cloth and so forth, and the heat 
treating experts, already seeking to prevent crystalliza- 
tion, can revel in that section of the airplane industry. 

As to new forms for the machines, wing curve and so 
on, experts need to get busy with wind tunnels, of which 
we have very few high-speed ones in the country; that 
is, tunnels with a draft of 100 to 150 miles an hour. 


THE ENGINE 


Getting back to the engine situation, for that is the 
biggest proposition in the future development of the air- 


to open mail routes between New York and Chicago, we 
shall have to have roundhouses as the railroads do. 
Even in high-power jobs the engine must be studied 
from the point of economic production and long life. 

The subject of engine economy is very interesting, 
especially to the Society of Automotive Engineers. I 
am perfectly willing to make a rash prediction tonight, 
and it is that inside of five years we will see the begin- 
ning of the end of the present type of internal-combus- 
tion engines. I think the Lord has tolerated this foolish- 
ness of throwing away 90 per cent of the power in fuel 
as long as he intends to, and we must act and help our- 
selves a little. The average automobile engine is about 
10 or 12 per cent efficient. We are sending out an awful 
lot of energy into thin air through water-jackets and 
exhaust pipes, and the minute we begin to get engine 
economy we are doing things worth while, things making 
for cheaper operation. The great tractor and truck in- 
dustries will be augmented to a degree we cannot antici- 
pate by improvements in automobile engines. 

The greatest thing civilization has had thus far is the 
internal-combustion engine. For the first time in the 
history of the world mankind has a detached power unit 
of any considerable size. In the airplane it is a 400-hp., 
self-contained prime-mover. We could not have planes 
if it were not for that. In the automobile the whole 
industry is built around the fact that we have a detached 
power unit in which we carry fuel in liquid form. 

Now, a great deal of our progress and most of our 
development along the line of the internal-combustion 
engine have been made by mechanical improvements in 
existing mechanisms, and we have not gone thoroughly 
into the study of thermal relations in this matter. There 
is where we must do some intensive study. When we 
stop to think of it, efficiency in an airplane will be a 
very important factor, because with, say, three 400-hp. 
engines in one plane the fuel proposition gets to be a big 
one. Suppose we have a three Liberty-engined plane, 
and do not fly it with wide-open throttles, but use only 
25 gal. of gasoline per hr. per engine. That is 75 gal. 
per hr. To make a flight from New York to Chicago in 
10 hr. we should need a 750-gal. gasoline tank and carry 
4200 lb. of fuel on board. The more fuel, the bigger the 
engine, the bigger the engine, the wider the wing-spread, 
the wider the wing spread the more fuel needed. It is 
a costly circle and in it are the two important factors, 
engine weight and engine economy. If we can improve 
the engine even 25 per cent in its economy, a thousand 
pounds are immediately taken off the plane, to go into 
useful load or reduce the size of the plane. On improve- 
ment in engine economy rest tremendous possibilities of 
extending the range of present airplane development. 
From no matter what angle we analyze this subject, we 
come back to the same point—engine economy and engine 
weight. 

Engines divide themselves into two general classes, air- 
cooled and water-cooled. We have as yet done very little 
in this country with the subject of air-cooled engines. I 
think the automobile industry is partly responsible for 
this, because we have had only one air-cooled car, but 
if there is any place in the world where an air-cooled 
engine will work to advantage it is in an airplane. 

The English have developed one very interesting air- 
cooled engine, known as the A.B.C., a small type of 
which, 40 hp., weighs about 76 lb. complete, magneto, 
carbureter and everything. That is the whole power- 
plant, that 76 lb., while to a water-cooled engine of a 
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given pound weight we have to add from 0.6 to 0.7 lb. 
per hp. for radiation and so forth. Starting with these 
English engines, fundamentally low in weight as they 
have been able to get them, we have an incentive for 
developing something new. 

There are very many phases of the airplane business 
as a future commercial development. Things are going 
to happen, and we shall get certain advantages as time 
goes on, just as we did in the automobile business, in 
the least expected ways. 


MILITARY AIRPLANES 


On the military side of aviation so much that is mis- 
informing is given out that the average man who has 
not followed the subject can become very much confused. 
In the first place, just as a brief résumé, the fighting air- 
plane can be divided very roughly into three general 
classes: The fighting plane, the day bombing plane, and 
the night bombing plane. The fighting machine, like 
the pleasure car, can be a single passenger, a two-pas- 
senger, or a touring car. It can be whatever you want 
to make it, provided it is easily maneuvered. It carries 


fighter may not be anything in speed but it must be 
maneuverable. In the bombing machine you can dis- 
tribute the weight, and the machines are not as active 
in turning and that sort of thing, or as easily handled. 
Otherwise their functions may be exactly the same. There 
is a wide range of types of machine that can be called 
reconnaissance, photographic or artillery observation, 
and that sort of thing. 

The largest type of machine is the night bomber, which 
corresponds to a 10-ton truck. It may have one or more 
big engines, and its principal feature is not speed but 
carrying capacity for a tremendous load, as it has a 
definite task. 

The types of engines for these machines are various. 
On single-seater fighters are rotary, fixed and radial 
engines, that is, those which do not turn around, and 
others with cylinders or crankshaft which turn around. 
These may have six, eight or twelve cylinders. The 
Germans have always used the six-cylinder Mercedes. 
The eight-cylinder Hispano and various other types are 
used by the Allies. 

Beginning with the two-place fighter, it is necessary 





A TYPICAL AVIATION FIELD WITH THE HANGARS IN THE BACKGROUND 


principally machine guns, and its one function is to 
fight. The single-seater fighter is a small plane with a 
100, 150, 180 or 200-hp. engine. It has very good climb- 
ing ability, and a good range of speed up to perhaps 125 
miles an hour. The two-place fighter may carry two 
guns forward and two guns aft, those forward being 
fixed and shooting in synchronism with the propeller. 
The rear guns are on a turret, and the gunner goes out 
looking for trouble. 

A day bombing machine is simply a good, high-grade 
aerial truck, traveling relatively fast. It can carry 300, 
400 or 500 Ib. of bombs, machine guns, wireless appara- 
tus, photographic apparatus and oxygen apparatus. 
Practically everything you can think of is loaded on to 
those day bombers, because they have wonderful utility 
and a wonderful range of work. They must be pretty 
good machines in the way of speed and climbing, because 
day bombing is done from very high altitudes. They 
have to protect themselves when encountered, and must 
be very active. 

The principal difference between a two-place fighter 
and a two-place bomber is in maneuverability. The 


to increase the horsepower to 220, 350 or 400, if the ma- 
chine is able to carry that much. 


WING LOAD AND SPEED 


To give some idea of the way to make simple pre- 
liminary calculations, I might say this: A certain wing 
area on a given machine will carry so much per square 
foot. This we know from experience, just as an architect 
knows how many pounds per square foot a floor will 
bear. We may decide to carry 9 lb. per sq. ft. on a given 
wing, which is easily done, without remembering that 
this will make it necessary to land the plane at about 65 
miles an hour. In fact, the plane must travel faster than 
60 miles an hour in order to carry 9 lb., unless we have 
a very exceptional wing curve. The minute we specify 
wing load we fix the landing and starting speeds. If 
these are to be cut down it will be necessary to cut down 
either the load or the extent of wing. One of the first 
things to’determine in aircraft calculations is what the 
wing load is to be. With the ordinary military airplane 
a fair average wing load for a day bombing machine is 
about 8 lb. per sq. ft., and about 1 hp. for 10 lb. weight; 
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that is, a 400-hp. Liberty engine will handle very satis- 
factorily a plane weighing 4000 lb., and give a speed of 
perhaps 125 miles an hour. A few simple relationships 
exist as in a motor car or anything else, and the whole 
matter becomes a compromise. 

You who have ever thought of the matter at all, know 
exactly what makes an airplane fly. An airplane wing 
is very much like a steam turbine blade. The same 
formulas hold for the two. In the one case steam runs 
past the blade at a certain velocity, in the other case 
it is air. 

We have learned that for every pound of lift in shooting 
a plane surface through the air, we must have a certain 
pull on its entering edge. The propeller gives the pull, 
and what we are interested in is how much lift we can 
get for a pound of pull. Some wing curves will give a 
great lift for a small pull, but as the speed begins to 
go up they offer abnormal resistance. Another curve 
will not give quite as much lift at low speed, but in 
building fast airplanes that does not count. The thing 
to do is to select the correct ratio for the work to be 
done and plane curves that absolutely corfspond with 
this ratio. 

An idea that is revived from time to time is that we 
want an airplane which will go straight up. There are 
no difficulties in the making of such an airplane, but 
if we had such a type and ever ran out of gasoline we 
would come straight down. A great many people have 
the idea that the minute the engine stops in the air the 
plane comes down. Of course it does not, and I think 
most of us understand that any kind of plane a mile up 
has an eight-to-one glide. It can glide 8 miles in any 
direction before coming down. This gives time to select 
a place to land. If the aviator can see the ground, he has 
considerable choice, and is able to pick out a 40 or 50- 
acre field in a circle with a diameter of 8 miles. If the 
plane is 2 miles up it will take 16, 17 or 18 min. to come 
down, depending upon the type of machine. 

I was talking with an English engineer one day and 
he said: “We don’t care what the wing curves on our 
jobs are. The thing we are interested in is whether 
there is dirt in our gasoline tanks, or whether we have 
a strainer in our gasoline line; whether the throttle 
lever is going to come loose, whether this or that instru- 
ment is all right, or whether something will break.” It 
is just the common simple mechanics of the job that 
causes us trouble on the front. It is not the wing sur- 
face or the size of the tail surface that matters; it is 
detail engineering. 

In an industry as rew as quantity production aviation, 
it is only natural tnat we should be somewhat below ideal 
conditions as yet. We have heard a great deal of criti- 
cism on the planes that have been built on‘this side. The 
facts have been grossly misrepresented, and many things 
reported were taken care of before the reports were 
circulated. Perhaps we have heard the last of our failure 
to produce aircraft in this country. It is particularly 
gratifying to have people from the other side who really 
know this game come over and tell us what they think 
about our production methods. It is consoling, and we 
can ignore what the fellow who does not know may say 
on the subject. 


THE DISCUSSION 


ELEcTRICAL EQUIPMENT 


QUESTION :—Will Mr. Kettering tell us about the elec- 
trical apparatus of an airplane? 
Mr. KETTERING:—As a first step every metal fitting 





must be tied to every other metal fitting, because when 
you put on wireless the first thing you do is to bind 
everything with wires. The ignition apparatus is on the 
engine, of course. The planes are all equipped with wire- 
less telegraph or telephone, principally the latter, which is 
very useful not only for a wireless transmission, but 
because it is the only means of communication between 
the crew. The wireless is good for a radius of 20 miles. 
In order to make electrical connection when the plane 
gets up high enough, the antenne reel is let out 300 or 
400 feet. The wireless telephone is not a complex ap- 
paratus. With the bulbs one is able to do a lot of things, 
and the receiver is not even muffled. The aviator has his 
clothing heated with a current supplied by a 12-volt gen- 
erator, driven by a fan, as a rule; and the generator is 
used for light and for heating gun barrels as well. The 
wiring work on an airplane is considerable. 

There is no starting outfit. When the plane leaves the 
field there are many to do the cranking; the engine cannot 
stop in the air as the propeller will still run, and if some- 
thing happens in the air that makes it necessary to land, 
the chances are that it will not be possible to start, any- 
how. It is different with a seaplane, since as one cannot 
get out to crank a starter is really a necessity, and most 
seaplanes have them. Weight that is not useful is not 
wanted. Planes are not hard to start. I can start a 
Liberty 12 with one hand. One trouble in starting is a 
mixture too lean or too rich. If one knows how to stop 
the engine lean or stop it normal, and how to prime it, 
the starting is not difficult. 

QUESTION :—How about cold weather starting? 

Mr. KETTERING:—You have to keep airplanes indoors, 
anyhow, so it is easy to fill them with hot oil and hot 
water before you take them out, just to warm them. 

QUESTION :—Do you use a gun primer? 

MR. KETTERING:—Yes. The great trouble with a gun 
primer with a Zenith carbureter is that you get too rich 
a mixture. I once saw two mechanics start a Hispano 
engine. It took them just 15 min. to do it. I know it 
had been stopped rich. After about 10 min. it dawned on 
one fellow that perhaps it was too rich. He closed the 
throttle and reversed the propeller, and then tried it, 
got one puff, and by repeating this got it started. It 
is just a simple matter of training the men on the 
priming. 

THe Compass 


QUESTION :—Why is the compass inaccurate? 

Mr. KETTERING:—Trouble with the compass is to be 
expected. There is a lot of iron.and the compass is 
close to the engine, which causes the deflection. 

QUESTION :—Has the gyroscope ever been used for a 
compass? 

Mr. KETTERING :—The trouble is that it brings into use 
a lot of apparatus—not only a compass, but alternating 
current and much paraphernalia. A gyroscopic compass 
must be kept running all the time. 

QUESTION :—At what speed does the Liberty motor de- 
velop 400 hp.? 

Mr. KETTERING:—At about 1750 r.p.m. 

QUESTION :—I have seen reports that the De Havilands 
are not suitable for diving. Why is that, if there is any 
truth in it? 

Mr. KETTERING:—lIt depends upon how fast you dive. 
[ have dived a De Haviland as fast as it would dive. 
We had a machine partially wrecked at Dayton. A man 
took it up 15,000 ft. He had flown one but twice, and 
he nosed straight down and then brought it out squarely 
and the wings just left and it fell 15,000 ft. to the 
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ground. A De Haviland will dive about 180 miles an 
hour, but you want to pull it out gradually. 

QUESTION :—I have heard the statement that the Eng- 
lish De Haviland bomber carries as high as 2800 lb. 

Mr. KETTERING:—You understand that De Haviland is 
the name of the designer. There are different types; 
the 4, 8 and 10. One might be built to carry 1000 lb. 
and another model 5 tons. 





QUANTITY PRODUCTION 

QUESTION :—It would be interesting to hear about the 
quantity production of planes, and plane parts. 

Mr. KETTERING:—At the beginning of the war the 
United States had about 100 airplanes, and I do not be- 
lieve any were alike, because there had been no large 
orders. Ten or twelve was a large order and most of 
the fittings were made by hand. When we took this 
machine we analyzed it from a manufacturing stand- 
point, and we have gone ahead, not really making air- 
planes but parts to be assembled. We have made every 
type of tool that goes into the construction, but we could 
not go to work and make steel jigs and fixtures. We used 
14-in. laminated wood, bored drill holes, put steel bush- 
ings in and used that for drill jigs. All of our parts 
are interchangeable. Any plane will fit any chassis. 

QUESTION :—How about the assembling of planes in 
France? 

Mr. KETTERING:—The very first plane we sent over 
was in the air in 2 hr. after it was received at the avia- 
tion ground. They simply took it out, put it together, and 
everything fitted. That is quite an important factor. 

QUESTION :—Why were the Capronis put out of pro- 
duction ? 

Mr. KETTERING:—I do not know. You know that when 
dealing with foreign machines politics gets mixed in. 
We have the Handley-Page and another good machine 
here, the Glenn-Martin, and it is a question of whether 
they fit into the program. 


SPRUCE AND WING COVERING 
QUESTION :—What is the situation relative to spruce 
for wing beams and the covering material. 
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Mr. KETTERING:—The spruce situation happens to be 
all clear now. Last fall when we started to build ma- 
chines we needed spruce for wing beams. Some one 
asked, “Why can we not laminate them?” so we held a 
conference. We were accused of putting second-grade 
spruce in the airplanes. That was correct only so far as 
length was concerned. When the English people came 
over and went through our plant they found some solid 
wing beams and asked, “Do they let you use solid wing 
beams?” We had no trouble in getting solid wing 
beams when we were building only a hundred machines 
a year. We could then get any kind of timber we wanted, 
but when we got into quantity production it was different. 
The situation was cleared up by the use of laminations 
and substitute woods, fir and poplar. One foreign coun- 
try does not want anything but fir, because it is a better 
wood. 

You understand in the lumber situation that spruce 
does not grow like a field of wheat. You have to go back 
and pick it out, and build logging roads and railroads, 
and you cannot afford to cut all the timber off to get the 
select stock. You have to have your saw mills and you 
only get a small percentage when you saw a log. 


QUESTION :—What length of time does it take for a 
stick of spruce, after it is cut, to be put in an airplane, 
as compared with a year ago? 


Mr. KETTERING:—Well, if the tree were right here 
and we sawed it down, and put it through the sawmill 
today, it would go to the dry kiln tomorrow and 14 days 
after that it could be in an Airplane. The interesting 
thing is that in the 14 days you have a better stick of 
timber than air-dried spruce, which takes 23 months. 
You would have to order your wars in advance. 


QUESTION :—What are we using for lubrication? 


Mr. KETTERING:—We are using mineral oil. As to 
wing covering, we have a cotton cloth now that is just 
about three times as good as any linen. One of the con- 
tributions that the United States has made is this new 
airplane cloth. It takes I think four and one-half times 
as much stress to tear it as to tear linen. 





A Lisperty Motor CRANKSHAFT WHICH WAS READY FOR THE MACHINE SHOP WHEN ForGED, No REcTIFICATION 
or ANY KIND BEING NEEDED, AND THE CREW THAT PERFORMED THIS UNUSUAL FEAT 
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HEADLAMP GLARE 
order that progress The question at once arose as to glare limit. Is it to 


might be made toward the formulation of automobile 

headlight specifications, to conduct tests for the pur- 
pose of studying the problem, and particularly to collect 
numerical data bearing upon it. For the purpose of or- 
ganizing and conducting these tests, the Illuminating 
Engineering Society Committee on Automobile Head- 
lighting Specifications asked and received the hearty co- 
operation of the Lighting Division of the Standards Com- 
mittee of the Society. 

The results obtained in stationary tests showed very 
wide variations in value, due undoubtedly to different in- 
dividual criteria for visibility and for glare. Evidently 
the average values obtained could not be accepted as 
necessarily applying to actual conditions on the road. In 
fact, common experience indicated that drivers were get- 
ting along fairly well with considerably less light on the 
road than the average values this test showed, and that 
they were enduring with a certain degtee of success more 
severe conditions of glare than corresponded to the aver- 
age in these tests. One fairly safe conclusion however 
seems to be that the extreme values obtained by individu- 
als in this test ought not to be exceeded; that is, for 
visibility at 150 ft. certainly not less than 1000 cp. is 
required, and for visibility at 250 ft. not less than 1300 
cp.; also that at 100 ft. the glare striking a driver’s eye 
from an oncoming car ought not to exceed that corre- 
sponding to 850 cp. 

Subsequent to this test the Committee was asked to 
participate in framing a proposed amendment to the New 
York State automobile law with a view to ameliorating 
conditions in that state. Accordingly, the Committee was 
represented at Albany. The New York State law finally 
passed provided in substance that automobile headlights 
should be so mounted, adjusted and operated as to avoid 
dangerous glare or dazzle, and that they should be suffi- 
ciently strong to reveal a person, vehicle or substantial 
object at a distance of 200 ft. ahead of the car. More- 
over, the Secretary of State was empowered to promulgate 
uniform specifications for the testing of headlight devices 
through a suitable testing agency, and upon the basis of 
the report of such testing agency, to issue a certificate 
describing the device and certifying that tests had been 
made and that the device when properly applied complies 
with the previsions of the law, also prescribing the maxi- 
mum candlepower to be used therewith. 


|: was deemed necessary, in 


ROAD TESTS 


Secretary of State Hugo, then acting through Mr. G. B. 
Nichols, chief engineer of the state architect’s office, and 
local: representative of the Illuminating Engineering So- 
ciety in Albany, requested the Committee to formulate 
the specifications under which headlighting devices should 
be tested to determine their compliance with the new 
state law. In the meantime the Committee had been 
preparing to make further road tests with moving vehicles 
to determine some additional data on which specifications 
could be based. These tests were consequently directed 
specifically toward the problem in hand in the case of 
New York State. As a basis for procedure the limiting 
values, as obtained in the stationary test on Pelham Park- 
way, were taken as indicating the probable limits beyond 
which the specifications could not go, and the road tests 
were laid out with a view to ascertaining whether the 
limits thus indicated were, everything considered, about 
the ones which should be adopted. 


be assumed that the glare limit which applies to a car at a 
distance of 100 ft. would apply also to a car at a greater 
distance? The idea finally arrived at was that it would 
be quite proper to allow a higher value for glare along 
the axis of the car, inasmuch as light along the axis 
would reach the eyes of an opposing driver only when he 
is at a considerable distance. When the cars get nearer, 
the drivers would naturally turn out for each other and 
enter the portion of the beam which lies well to the left 
of the axis of the cars. Therefore at a distance which 
represents passing position at 100 ft., the glare limit 
should not be over 850 cp., whereas along the axis it may 
be considerably higher. 

As to the height at which the glare should be measured, 
the consideration of the height of the average driver’s 
eye from the road was the guide. This height is about 
60 in., therefore in adjusting the headlights for the road 
test the following points were measured: (1) The beam 
candlepower in the region at which the beam would strike 
the road at a distance of 200 ft.; (2) the candlepower 
along the axis and 60 in. from the ground at a distance 
of 100 ft.; (3) the candiepower 60 in. from the ground 
and 7 ft. to the left of the axis at a distance of 100 ft. 

Two cars were fitted with identical equipment, and by 
the use of commercial devices the light was diffused or 
directed as required. With separate storage batteries 
and rheostats, the candlepower of the lamps could be 
adjusted to any required value. Photometers and screens 
were provided to aid in making and defining these ad- 
justments. 

A joint meeting with the S. A. E. Committee was held 
at Gedney Farm Hotel, White Plains, N. Y., on June 3, 
4 and 5, with the participation of the Chairman of the 
Committee on Lighting Legislation. On the evenings of 
June 3 and 4, 1918, road tests were held. A study of the 
results, together with the results of other tests condueted 
by the Committee and by individuals on the Committee, 
indicated that the minimum driving light, as given by 
the stationary test, was about as little as could be got 
along with in safety on a dark road wet the absence 
of other light. These results indicated also what is 
already known, that is, with a good driving light a 
brighter glaring light can be endured. They showed also 
the utility of the plan of allowing a higher light 1 
deg. above the axis directly in front of the car, inas- 
much as this higher light helps very much in road il- 
lumination and is not particularly detrimental as far as 
glare is concerned in the region and at the distances at 
which it meets the eye of an oncoming driver. 


SOURCE OF SPECIFICATION 


Specifications for laboratory tests of fixed devices 
under the New York State law were then drawn up by 
the Committee and submitted to the Secretary of State, 
who held a hearing on June 25 which was largely par- 
ticipated in by manufacturers of headlighting devices. 
As a result of the consideration given to the Committee’s 
specifications at that hearing, the secretary adopted them 
for the use of the state with only a few changes, of no 
importance from a technical point of view. 

In placing the specifications before the Secretary of 
State an explanatory statement was submitted. 

“The specifications for test and the interpretation of 
the intent of the New York State headlight law on which 
they depend are based on the following: 
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HEADLAMP GLARE 


(1) The general principles of illumination and of glare 
have been primary subjects for the study of the II- 
luminating Engineering Society from the time of its 
foundation in 1906 and on which a great many pub- 
lished data are available; also on the long practical 
experience of the Lighting Division of the Standards 
Committee of the Society of Automotive Engineers. 
The general practice in regulatory legislation has 
been to restrict the light to a certain level above the 
road. 

The considerations and data embodied in the report 
of the 1917 Committee on Automobile Headlamps of 
the Illuminating Engineering Society (a committee 
for the most part of entirely different personnel 
from the present committee). 

The results of the tests held on Pelham Parkway on 
the night of March 5; at which time forty-nine ob- 
servers of the most representative character partici- 
pated. 

Various minor road tests held subsequently to de- 
termine the applicability of the figures of the Pel- 
ham Parkway test to practical conditions. 

The results of extensive road tests held on the 
evenings of June 3 and 4, 1918, under the direct 
auspices of this Committee in conjunction with the 
Lighting Division of the Standards Committee of 
the Society of Automotive Engineers. 


(2) 


(3) 


(4 


— 


(5) 


(6) 


COMMONSENSE Bases FOLLOWED 


“The endeavor in the production of these specifications 
has been to provide a system of testing headlight devices 
under uniform conditions applicable to all such devices 
and equally fair to all, in such a way that the accept- 
ability or non-acceptability of any individual device will 
be determined through exact measurements, as is evi- 
dently contemplated in the New York State law. 

“The specifications represent a serious attempt to de- 
termine the limits within which the performance of any 
headlighting device must fall in order that its use shall 
not be clearly an infringement of the intent of the New 
York State law, and a menace to other users of the high- 
way. The specifications do not represent an attempt to 
outline or impose an ideal system of lighting. They are 
frankly and avowedly influenced by the present state of 
the headlighting art as represented by the cars now using 
the highways of the State. They do not represent a 
theoretical solution of the headlighting problems, but are 
based primarily on the most practical tests which the 
Committee was able to devise and carry out, although 
it can be said in their favor that the theoretical con- 
siderations as deduced by the 1917 Committee on Auto- 
mobile Headlights, bear out in a general way the conclu- 
sions here reached. They are in no sense revolutionary, 
and are not expected to drive from the road any meritori- 
ous device when used within proper limits. They are 
expected to provide a reasonable safeguard to all users 
of the road and to effect a gradual but permanent and 
considerable amelioration of conditions as they now 
exist. 

“The tests required by the specifications are founded 
upon so-called practical or road tests. What they are in- 
tended to do is to provide a means whereby the equiva- 
lent of a uniform road test can be given to all devices. 

“The Committee found the task of formulating these 
specifications very difficult and complicated. It is not 
sufficient to take a light out on the road and examine it 
by itself in order to determine whether it gives adequate 
driving light and whether it does or does not produce 


dangerous glare or dazzle. In order to determine the lat- 
ter point, the light under test must be met by observers 
in another car, and their judgment of the glare is to a 
considerable degree dependent upon the road light on the 
car in which they are riding. If they have a very good 
road light themselves, they will stand without danger a 
much higher degree of glare from the oncoming car. 
However, within such limits of variation as are to be 
expected from the fact that the judgment of the observ- 
ers is influenced by their individual psychology, a reason- 
able degree of agreement was reached, after discussion of 
the results, that the figures given in the specifications as 
agreed would be the best ones in view of all the circum- 
stances. Before adopting these, various other test data 
were examined, and in particular laboratory tests of a 
number of actual devices were made to see what their 
performance would be in terms of the proposed specifica- 
tions. 

“It is expected that with universal conformity with 
these specifications there will be no cars which do not 
have a fairly adequate driving light, and none which 
under the ordinary conditions of driving give a degree of 
glare such that other drivers cannot proceed with reason- 
able safety. Moreover, conformity with these specifica- 
tions does not necessarily require the automobilist to 
spend any money on patented or other devices. By 
proper adjustment of his headlamps or by a simple ex- 
pedient such as he can carry out himself, he will be able 
to conform with the requirements. 

“It is believed therefore that the adoption of these 
specifications can work no hardship on any one really de- 
sirous of conforming with the law, and that the speci- 
fications, having emanated from an authoritative joint 
engineering committee, should stand.” 


Future Work 


It was brought out in Committee discussion that the 
specifications issued are intended to meet existing con- 
ditions on the road, and not to serve as a guide for fu- 
ture practice in headlight design and operation. It is 
felt by some authorities that more desirable limits than 
those included in the specifications would be: 

With the beam illuminating the road at a distance 
of 200 ft., 5000 to 6000 cp. minimum; 
With the beam 1 deg. above the horizontal, 1200 to 

3500 cp. maximum; 

With the beam 1 deg. above and 4 deg. to the left, 

500 to 800 cp. maximum. 

In other words, in their opinion, it would be more de- 
sirable practice to increase the 200-ft. beam and to 
decrease the glare value as compared with the values 
given in the specifications. 


ContTrRoL Versus Fixep Device 


The 1918 Committee, whose work as such is com- 
pleted,. also considered that the proper use of a control- 
lable device is indicated as necessary if all the conditions 
of proper road lighting are to be met, and that no fixed 
and invariable device could meet all of these conditions. 
The tests indicated that controllable headlamps which 
are tilted down when the glare from them becomes of- 
fensive to an oncoming car are a commendable device. 


Tests of Devices Under Law 


Up to a recent date over fifty headlighting devices had 
been submitted to the Secretary of the State of New 
York for approval. Few devices have been absolutely 
rejected. This is because a device which will not be ac- 
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ceptable under the specifications with the candlepower 
of lamps with which the test was made, may be accepted 
with lamps of reduced candlepower. In many cases, how- 
ever, in reducing the candlepower to a point where the 
. device passes the specification, the beam candlepower is 
reduced perilously near the limit, so that it becomes 
questionable whether such devices are suitable for driv- 
ing under conditions where the perception of objects on 
the road at any distance ahead is requisite for safety. 
Users of such devices will no doubt ascertain for them- 
selves the disadvantages under which they labor and will 
change to others better designed for their purposes. 


CORROSION PREVENTION (¢ 


N interesting statement on preventing corrosion of air- 
j craft metal parts has been prepared by Lieutenant 
H. A. Gardner, U.S.N.R.F. Some extracts dealing with the 
precautions that, it is said, must be observed, are given below. 


IRON AND STEEL 


Steel fittings on seaplanes and airships, are often subjected 
to great stress. If allowed to rust, they will become weak 
and unfit for service. It is imperative, therefore, that all 
such fittings, especially .steel strength members, be given 
the best commercial treatment to prevent corrosion. Until 
recently, aircraft fittings made by contractors have been 
copper-plated. In certain instances these fittings have sub- 
sequentiy been plated with nickel. Some of these fittings 
were then painted before assembly. It is probable that bet- 
ter results would have been obtained if no plating had been 
applied, as copper and nickel give only the temporary pro- 
tection that is afforded by their low-solution tension. 

If two metals are placed in contact in the presence of 
water, a primary battery is formed and galvanic action en- 
sues. The electropositive metal will go into solution and the 
electronegative metal will be unacted upon. This effect can 
be illustrated by placing a strip of iron in a solution of cop- 
per, when it will be found that the iron, electropositive metal 
ii: this couple, will go into solution, and the copper, electro- 
negative, will plate out. If a strip of iron is placed in a 
solution of zinc, no such phenomenon will occur, zinc being 
electropositive to the iron. If a copper-plated fitting be- 
comes scratched or abraded, moisture and air will be ad 
mitted. The iron, being the electropositive metal in the gal- 
vanic couple that is formed, will rapidly pass into solution. 
The oxygen of the air will then oxidize this solution and iron 
rust will be precipitated out, piling up into a spongy mass 
which will retain moisture that will serve to continue the 
corrosion. 

There are listed below a number of the commonly used 
metals, in the order of their solution tendencies: Aluminum, 
zinc, iron, nickel, lead, copper, tin and antimony. 

Any metal when placed in contact in the presence of water 
with another metal lower in the series, will tend to protect 
the latter metal from corrosion. A study of the series will 
indicate that zinc is the only commercially available metal 
applicable as a coating that is higher in the series than 
iron. This metal is therefore theoretically ideal to use as a 
protective coating on iron surfaces when applied in the form 
of galvanizing. The film of zine produced, even when abraded, 
will have a marked protective influence upon the adjacent 
areas of bare steel. 

The standard procedure of the Navy Department calls for 
the treatment of metal parts such as have in the past been 
plated with copper or nickel, to be coated with zinc. The 
zinc should be applied by the hot-dip method of galvanizing, 
the vapor method, or the electro-deposition method. In 
the salt spray test, after 100-hr. continuous exposure of metal 
coated by the three methods, practically the same resistance 
to corrosion has been shown. It should be remembered, how- 


In the case of deflecting devices, only a few passed the 
test, using the full candlepower test lamps with the re- 
flectors adjusted to give a horizontal beam. In cases 
where these devices did not fully comply under condi- 
tions of horizontal beam adjustment, lower maximum 
values than 17 to 20 cp. respectively are provided for. 
However, if the reflectors carrying such devices are tilted 
so that the beam is projected at a definite angle below 
the horizontal, higher candlepowers are allowed. It is 
expected that one effect of this will be to attract the at- 
tention of individual motorists to the necessity for mak- 
ing proper adjustment of their headlamps. 


)F AIRCRAFT METAL PARTS 


ever, that the hot-dip or sherardizing processes operate at a 
high temperature, approximately 375 to 475 deg. cent. This 
temperature may injuriously affect certain types of heat- 
treated steels or alloys, and for this reason the zinc plating 
process or cold galvanizing is preferred for such work. 

Metal parts should be carefully inspected previous to 
plating, to find any defects that the plating would fill up. 
Subsequent to plating, the metal parts, either before or 
after assembly as may be decided, are painted with enamel. 
The purpose of the enamel is to give the metal parts a color 
that will be in harmony with the rest of the craft, and to 
provide a waterproof film that will afford protection to the 
zine and lengthen its effective life. When exposed galvanized 
parts are not protected with paint, white oxide of zinc will 
appear on the surface. Removal of this by washing lowers 
the protective effect. For this reason it is advisable that all 
forms of galvanized objects exposed to sea water should be 
coated with varnish or enamel. 

In the salt spray test referred to above, zinc-coated sam- 
ples must show no rust after 100 hr. continuous exposure. 
This test is a comparative one, and it is believed that the re- 
sults closely parallel those obtained from actual exposure 
over a period of several months. Steel parts that have been 
coated by phosphoric acid treatment or similar patented pro- 
cesses, or that have been coated with tin or with terne plate, 
show marked corrosion in the salt spray test in from 5 to 24 
hr. In no instance do such treatments compare favorably 
with properly produced zinc coatings. 


ALUMINUM 


Aluminum, on account of its high-solution tendency, will 
corrode rapidly when exposed to the air in the presence of 
moisture. The corrosion around salt water is of course more 
rapid than in inland areas. Since aluminum is used exten- 
sively on aircraft for various purposes, including the con- 
struction of gages, speedometers, inclinometers, Venturi tubes 
and airship girders, it is important that the metal should 
be protected. When a clear finish is desired, spar varnish 
may be used, with subsequent baking of the metal part when 
convenient to give a more durable coating. Naval gray 
enamel may be used when a colored coating of even greater 
efficiency than the spar varnish is desired. On Ven- 
turi tubes it is probable that best results would be obtained 
by using a well-strained rather thin solution of spar varnish, 
since dipping of the part would be required. The dry film of 
such a varnish would have a thickness of approximately 
0.0002 in. which is not sufficient to cause any deviation in the 
readings obtained through the tubes. Plating of aluminum 
has been proposed but found unsatisfactory. The plated 
coatings are non-adherent and porous. Exposure of plated 
aluminum sheets results in the rapid corrosion of the alum- 
inum, which is manifested by the appearance of white 
aluminum hydrate oozing through the surface. It is possi- 
ble, however, that some alloy of aluminum might be developed 
that would have a low-solution tension and thus be more re- 
sistant to corrosion and less subject to the above mentioned 
defects. 
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The Hispano-Suiza Aircraft 
Eingine 


By DonaALtp McLrop Lay 


LTHOUGH everyone is familiar with the names of 
At: leading aces on the French front and with their 

daring exploits, comparatively few, even in the en- 
gineering fraternity, are aware that most of them drive 
airplanes fitted with Hispano-Suiza engines. Fonck, 
Guynemer, Lufbery, Nungesser and a score of others 
won fame fighting in Hispano-Suiza-equipped planes. 
Most of the American and English aces as well owe their 
medals of nonor and also their lives to the dependable, 
flexible performance of this light, well-balanced power- 
plant. 


IMPORTANT FACTOR IN U. S. AIR PROGRAM 


Owing to the veil of secrecy that has been thrown 
about the Hispano-Suiza engine in this country, the 
American public does not know that its importance in 
the air program of the United States may be character- 
ized as second only to that of the Liberty engine. Thou- 
sands of these engines have been built in this country 
since the beginning of the war and the Government has 
awarded contracts calling for the manufacture of many 
thousands more. 

Marc Birkigt, for many years a designer of mining 
machinery, was the designer of the Hispano-Suiza car, 
which proved serviceable on the notoriously poor Spanish 
roads. The four-cylinder engine used embodied a num- 
ber of novel features of design. The name, of course, 
was derived from the nationality of the company which 
built the car and that of its inventor, the combination 
being, in English, Spanish-Swiss. 

In 1906 the Hispano-Suiza chassis was exhibited at the 
Paris Automobile Salon, and shortly afterward a factory 
to build Hispano-Suiza cars on a small scale was estab- 
lished in the suburbs of the French capital. The com- 
pany built some successful racing cars. When the war 
broke out the factory was turned over to the Gnome 
Company for the manufacture of rotary airplane engines. 
Birkigt busied himself in designing the prototype of the 
present Hispano-Suiza aircraft engine. Essentially, this 
consists in the coupling together in V-form of two of his 
four-cylinder automobile engines. 

At this time leading French firms were trying to devise 
a fixed-type aircraft engine which would enable their 
aviators to overcome the advantages enjoyed by their 
German adversaries in the use of the highly-efficient 
Mercedes powerplant. Most of the French aviation en- 
gines in use at that time were of the rotary type, like 
the Gnome, Le Rhone and Clerget, the maximum power 
developed being about 90 hp. 

From the beginning, the performance of the Hispano- 
Suiza gave every indication of success, but several months 
elapsed before it was given serious consideration by the 
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French military authorities. After Major La Garde had 
made a favorable report on the engine it was adopted 
for the French air service in December, 1915. 


MORE POWERFUL MODELS DEVELOPED 


Hispano-Suiza engines quickly came into use by the 
celebrated French air fighters, particularly when fitted 
to Spad and Nieuport planes. Their flexibility, power, 
ease of control, climbing ability and reliable qualities 
constituted an important factor in enabling the allied 
air forces to secure and maintain the supremacy of the 
air. 

The type first used, Model A, 150 hp., was so successful 
that a more powerful engine was designed, and in De- 
cember, 1916, the Model E, 180 hp., was produced. This 
had higher compression and a larger carbureter than 
the Model A, and was built to run at 300 r. p. m. faster. 
The Germans, beaten in speed, tried to secure advantage 
in greater ceiling. On that point also they were beaten, 
as the higher compression of the new engine decreased 
power loss at higher altitudes. Between 15,000 and 
18,000 ft., where most of the fighting took place, per- 
formance of the engine was excellent. 

In March, 1917, a 200-hp. engine was produced. This 
permitted an extra gun to be carried. Planes fitted with 
this engine were used in the battle of the Aisne and in 
Flanders. 

In July a high-compression 200-hp. engine was built, 
and in a short time tests were made on the 300-hp. His- 
pano-Suiza engine now in service at the front. 
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TreSTING STANDS FROM WHICH OVER 700 ENGINES ARE “SHotT” EACH 
MontTH 


For some time Hispano-Suiza engines have held the 
world’s altitude record. The latest one to be established 
was made at Dayton, Ohio, Sept. 18, 1918, by a captain 
in the United States Army, who piloted a Bristol plane, 
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equipped with a 300-hp. Hispano-Suiza engine to a height 
of 29,200 ft. This may not have been the maximum 
ceiling obtainable, but the pilot was unable to endure 
the extremely low temperature of 26 deg. fahr. below 
zero. As it was, he froze his lips and four fingers. He 
landed 3 hr. after taking the air, at a point 200 miles 
from the starting point. 


MECHANICAL FEATURES 

The principal advantages of the Hispano-Suiza engine 
are its speed range, good power-weight ratio, and sim- 
plicity of design. This engine is believed to require 
less labor and less raw material than most other power- 
plants of similar capacity that are being built at the 
present time. As compared with the German Mercedes 
aviation engine, the Hispano-Suiza has approximately 
500 fewer parts, the Mercedes having approximately 900 
parts. The amount of raw material required to build 
the Hispano-Suiza engine is exactly one-third less in 
weight than that for a Mercedes type engine of similar 
capacity. 





IGNITION SystTeM LAYOUT 


The Hispano-Suiza engine has eight fixed cylinders, 
water-cooled, arranged in two blocks of four, and set at 
an angle of 90 deg. The aluminum crankcase is made 
in two halves. The aluminum cylinder blocks incorporate 
water-jackets surrounding the heads of the cylinders. 
Each cylinder is of steel in the form of a sleeve, the 
outside being threaded to screw into the cylinder block. 
The cylinder sleeves have flanged bases for bolting to 
the upper half of the crankcase. The valves are located 
in the cylinder heads, and are operated by overhead cam- 
shafts contacting directly on disks attached to the valves, 
thus obviating the use of rocker arms and securing more 
rapid and more positive opening of the valves. Two 
valve springs are used for the same reason and to provide 
for safety in the event of one spring breaking. The 
camshafts are driven by bevel-gear shafts actuated from 
the crankshaft. Lubrication is by force feed to the 
bearings through the hollow crankshaft and camshafts, 
practically no oil being carried in the sump when a 


separate oil tank is used. This is known as the dry 
sump system. Two magnetos are used, one on each 
block, with two spark-plugs to a cylinder. The plugs are 
located in bushings, one of which is on the inner side 
of the combustion chamber and the other on the outer 
side. The magnetos are driven by a transverse shaft, 
geared to the crankshaft and suitable couplings. The 
carbureter and the intake manifolds are situated in the 
V between the cylinder blocks. All working parts of the 
engine are enclosed. 

The total output of the Hispano-Suiza engine in Europe 
is said to have reached recently 150 a day, of which 120 
were made in seventeen French factories. One of the 
two companies in England producing these engines is 
building about ten a day. 


PRODUCTION IN AMERICA 


The Wright-Martin Aircraft Corporaton, New Bruns- 
wick, N. J., has been building these engines for many 
months, and in constantly increasing quantities. Since 
the United States entered the war, orders were placed for 
several thousand American-built Hispano-Suiza engines. 

The four Hispano-Suiza models manufactured in the 
United States are as follows: 

Model A (150 hp.), which has a bore of 120 mm. 
(4.72 in.) and a stroke of 130 mm. (5.11 in.), and devel- 
ops its rating of 150 hp. at 1450 r. p. m. at sea level. 
This engine was formerly used for combat, but has now 
been relegated to training planes. 


Model I (150 hp.), which is the same as Model A, except 
that it has the new straddle fork type of connecting-rod, 
the magneto drive and the timing are different, and 
there are some slight modifications in the piston mount- 
ing. 

Model E (180 hp.), which has the same bore and stroke 
as Models A and I, but the compression ratio has been 
raised from 4.72 to 1 in the Model I to 5.33 to 1 by 
increasing the distance from the center of the piston-pin 
to the top of the piston. A larger Stromberg carbureter 
with 2-in. barrels, replaces the smaller one used on the 
Model I, to take care of the increased volume of mixture 
required by the higher engine speed, which is 300 r. p. m. 
greater than in the Modell. This engine has been widely 
used in English SE-5 planes for combat and general pur- 
pose work. 


All three of these models are similar to the original 
French design, although differing in dimensions and in 
some details. 


Model H (300 hp.) is an American design, embodying 
many Hispano-Suiza features. The experimental depart- 
ment of the Wright-Martin factory at New Brunswick 
has produced about twenty of these, and they have given 
excellent performance. They have a bore of 140 mm. 
(5.511 in.) and a stroke of 150 mm. (5.905 in.) and are 
primarily designed for combat and pursuit planes. The 
Model H differs from the other three types chiefly as 
regards the construction of the big end of the connecting- 
rods and the oiling system. A different type of carbure- 
ter is used. 


Model I may be taken as representative of Hispano- 
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FRONT VIEW OI! 


300-Hp. HISPANO-SUIZA AIRCRAFT ENGINE 
Suiza construction except for the slight differences pre- 
viously mentioned. The crankshaft is of the four-throw 
type, 180 deg. between throws. It is made of chrome 
nickel steel, machined all over, and is hollow for light- 
ness. There are four plain main bearings, bronze backed, 
and lined with babbitt, with one annular ball main bear- 
ing at the rear (magneto) end. The shaft extension is 
tapered, and has a key for the propeller-hub. The thrust 
for either a tractor or pusher propeller is taken by a 
double-row ball-thrust bearing located in the front of 
the crankcase. The main bearings are* supported in 
both the upper and lower halves of the crankcase, the 
division of the crankcase being on the center line of the 
crankshaft. The faces of the two halves of the crankcase 
are ground to a perfect fit, no gasket being required. 
They are simply bolted tightly together. The lower half 
is very deep, providing a large oil reservoir and also 
stiffening the engine. 

Cast aluminum pistons are used, * in. thick at the 
head. The sides taper from % in. at the top to % in. 
at the bottom, this construction aiding in conducting 
heat to the cylinder walls. At the top of each piston 
there are four narrow rings in two grooves, and near 
the bottom there is one oil ring. Piston-pins are of case- 
hardened alloy steel, made hollow and of large diameter. 
They float in both sides of the pistons as well as in the 
upper end of the connecting-rods, the pin being held in 
place by a piston-pin lock-ring. The tubular connecting- 
rods are of heat-treated steel. 

Tungsten steel valves are used. The upper end of the 
valve is hollow, and works in cast-iron bushings. The 
axes of the valves are parallel to that of the cylinder 
and in the same plane with this axis and that of the 
crankshaft. They are directly operated from a camshaft 
making direct contact with case-hardened, flat-headed 
adjusting disks screwed into the upper ends of the stems. 
Two concentric helical springs hold each valve to its 
seat, either one being sufficient to insure proper seating 
in case the other breaks. Clearance between the adjust- 
ing disks and the cam can be readily altered by turning 
the disk up or down on the threaded valve-stem. Serrated 
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washers, which are pressed upward by the springs, lock 
the adjusting disks in place, although they are easily 
turned by using a special wrench. The valve, locking 
device, and valve disk move together as a unit. The 
spring-retainer washer is kept from turning by tenons 
engaging slots in the stem. 

Each. of the two hollow camshafts is supported in 
three plain bronze bearings, and driven by ‘two pairs 
of bevel gears and a shaft driven from the crankshaft. 
These shafts are encased in light steel tubing, and each 
is provided with an Oldham coupling type of joint near 
the middle, to permit removal of the cylinder blocks with- 
out dismantling other parts. The camshafts and the 
upper end of the valves and the operating disks are all 
enclosed in oil-tight, cast aluminum housings, which are 
easily removable. An air pump is mounted on the valve- 
gear housing, the piston being operated by one of the 
cams. This pump maintains pressure in the gasoline 
tank when the pressure system of fuel feed is used. 

Two MAGNETOS USED 

Two Dixie type 800 eight-cylinder magnetos are used 
on the American-built engines, each firing. two spark- 
plugs per cylinder. Both magnetos are mounted at the 
rear of the crankcase on a cast aluminum support. They 
are driven at crankshaft speed by a transverse,shaft 
and gear-type couplings, operated in turn by a small 
shaft with a spiral gear ‘located in the center of the 
magneto support and driven from the end of the crank- 
shaft. This small shaft is at right angles to the trans- 
verse magneto drive-shaft and directly beneath it. The 
right-hand magneto runs counter clockwise and the left- 
hand instrument runs clockwise. The firing order, as 


shown in the accompanying diagram, is as follows, L 
indicating the left-hand block and R the right-hand block, 
facing toward the propeller, and the numbers denoting 
the position of the cylinders from the propeller end to 
1L,4R,2L,3R,4L,1R, 3 L, 2 R. 
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REAR VIEW OF 300-Hp. HISPANO-SuIZA AIRCRAFT ENGINE SHOWING 
INTAKE MANIFOLDS DESIGNED TO INCREASE ANGLE OF VISION 
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An electric or air starter can be attached by bolting 
a suitable bracket in place of the magneto support and 
oil-pump assembly. For a combination starter and long- 
distance wireless outfit a single-unit motor-generator sys- 
tem can be used. The wireless connection on the magneto 
has only approximately a 5-mile radius. Some engines 
used in pusher-type seaplanes are fitted with a geared- 
down hand-starting crank with a small magneto to give 
a hot spark at low speeds. 

A single Stromberg carbureter is used, which meters 
and discharges the fuel by virtue of the pressure drop 
set up in the Venturi tubes of the carbureter. The 
quantity of fuel delivered can be maintained in proper 
proportion by the admission of air into the jet. 
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POSITIVE PRESSURE OILING 


Lubrication is provided by a positive pressure system. 
A sliding vane eccentric pump is mounted vertically below 
the rear end of the crankshaft in the lower half of the 
crankcase. It is driven at 1.2 times crankshaft speed 
by the same bevel gear on the crankshaft that drives the 
vertical shafts. Where an oil radiator and reserve oil 
tank are used oil is circulated through them by a gear 
pump located on the magneto-support bracket at the 
rear of the engine and driven from an extension of the 
crankshaft. 

The vane pump forces oil through the filter in the lower 
half of the crankcase and then through steel tubes leading 
to three of the main bearings, whence the oil enters the 
hollow crankshaft and is distributed to the four crank- 
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pins. Oil holes in the inner connecting-rods feed the oil 
*to the outer rods and it is then thrown off as a spray, 
and together with the oil thrown from the main crank- 
shaft bearings this spray lubricates cylinders, pistons 
and piston-pins. 

The front main bearing has a by-pass connected to 
oil leads which convey the oil up to the front end of the 
cylinder blocks to the hollow camshafts, whence it is dis- 
tributed to the camshaft bearings, etc., through the 
hollow camshaft, the surplus escaping through the other 
end of the camshafts as a stream which lubricates the 
vertical shaft bearing and driving gears before it is 
returned to the crankcase through the shaft casing at 
the rear of the engine. 

The filter in the crankcase is fitted with a removable 
screen. Lubrication of the cams, valve-tappets and valve- 
stems is effected through small holes in each cam and 
the camshaft bearings by other small holes in the cam- 
shafts. 


CIRCULATING WATER AND GASOLINE SYSTEMS 

A centrifugal pump with two discharge outlets, mounted 
directly below the oil-pump, circulates the cooling water. 
This pump is driven from the oil-pump shaft at 1.2 times 
the engine speed. It has a capacity of 100 liters (26.50 
gal.) per min. at an engine speed of 1450 r. p.m. The 
capacity of the cylinder water-jackets is 18.5 liters (4.9 
gal.), or by weight, 18.5 kg. (41 lb.). 

The gasoline tank, if arranged for gravity feed, should 
be located to give 1 to 2 lb. head at the carbureter for 
any position of the machine in the air. For pressure 
feed, the punip provided on the valve-gear housing of 
the left-hand cylinder block may be used, a relief valve 
being placed in the fuel line and adjusted to maintain 
a pressure of not, over 2 lb. at the carbureter. This 
valve must be designed so that it can be adjusted to 
compensate for differing altitudes while in flight. A 
hand pump is used to provide sufficient pressure for start- 
ing when a pressure system of fuel feed is employed. 
A vacuum-tank system can be used if desired. The 
vacuum is usually secured by taking a lead from the 
throat of a compound Venturi placed in the draft of the 
propeller to the main gasoline tank, a check valve being 
placed in the line and a branch line leading to the auxili- 
ary fuel tank. 


INSTALLATION OF ENGINE 


In fitting the engine to a plane it should be anchored 
on a rigid support covered at the points of contact with 
fiber or sheet metal, the engine base being set flat on 
the support members. The camshaft and valve-gear 
housings are usually left exposed to facilitate disassem- 
bly. This construction enables the fuselage builder to 
reduce the size of the cowls. Where the engine is 
mounted without cowls the magnetos are protected by 
a leather cover. 


A small drain tube is attached to a nipple at the lower 
part of the carbureter to carry out any gasoline that 
may overflow from the bowl or drip back. This tube 
discharges well to the rear, under the planes, as far away 
from the exhaust line as possible. 
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MECHANISM FOR FIRING MACHINE GUN 


For firing a machine gun synchronized with the pro- 
peller an interrupter driving mechanism is operated by 
a gear pinned to another on either the left or right-hand 
lower vertical camshaft drive-shaft at the front of the 
The interrupter shaft is carried on two ball 


engine. 





FRONT VIEW OF 300-HpP. HISPANO-SuUIZA ENGINE INTAKE Ma&NIFOLDS 


AND CARBURETER 


bearings and is driven at crankshaft speed. A double 
flange connection bolts it to the driving shaft, one flange 
having one less bolt hole than the other. The firing 
mechanism is set so that the bullet, when fired from 
the gun, will miss the trailing edge of the propeller by 
lf, in. 
PRODUCTION PROBLEMS 
BY H. 0. C. ISENBERG* 


NHE difficulties encountered in the production of the 
Hispano-Suiza engine are owing to the extreme re- 
finement required of the various parts, not alone in the 
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workmanship but also in the material... The attainment 
and maintenance of these refinements throughout the pro- 
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manager, Wright-Martin Aircraft Corporation 
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BEARINGS 


SHOWING CRANKSHAFT 


duction have been the hardest tasks to accomplish, as 
the engineering specifications for the acceptance test of 
the engine are such that unless the parts assembled are 
very nearly right, the defect will be detected on the initial 
or succeeding block test. 


STEEL 
Steel for Hispano-Suiza engine parts is purchased ac- 


cording to certain definite specifications resulting from 
foreign and American experience. All steel is first prop- 
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erly heat-treated. This applies even to stock for minor 
parts such as bolts and nuts. Before being fabricated 
into raw material each heat is carefully analyzed and 
checked. All raw material coming into the plant is iden- 
tified according to the heat of steel from which it was 
made. Steel forgings and bar stock are given 100 per 
cent visual inspection for flaws. The permissible varia- 
tion of the physical and chemical properties of parts is 
such as to require a very careful control of the raw 
material, very close supervision of the heat treatments, 
and very exacting tests to eliminate the chance of any 
poor material getting into the engine. 


ALUMINUM CASTINGS 


All aluminum castings are cast under careful metal- 
lurgical control. A high standard of quality is main- 
tained in the raw material by careful and intelligent 
inspection and checking. 

By far the most difficult aluminum castings are the 
cylinder blocks, termed “culasse,” and the lower half of 
the crank case. The “culasse” embodies many intricate 
passages, the sections of which must be of a uniform 
wall thickness throughout. The lower half of the crank- 
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case has an extremely deep section which is 121% in. 
deep, and a wall thickness varying from 5/32 to 7/32 in. 
All inspection of aluminum castings prior to their machin- 
ing is exceedingly rigid, and consists of a water-pressure 
test for cracks, and a gasoline and compressed-air test 
for porosity. 

The successful making of these aluminum castings on 
a large production basis of 200 to 300 per day has been 
attained only by the use of metal core and molding-ma- 
chine equipment throughout combined with intelligent 
and constant supervision. 


CYLINDER ASSEMBLY 


One of the most difficult parts of the entire engine to 
produce is the steel-cylinder sleeve and aluminum cylin- 
der-block assembly, with its various machining opera- 
tions and sub-assemblies. 

The barrels of the aluminum cylinder block are threaded 
individually on a vertical drill press, the tap having ad- 
justable chasers. The length of threaded portion of cylin- 
der barrel is 7 3/16 in. The steel cylinder sleeve, ma- 
chined out of a hydraulic forging of 0.35 carbon steel, is 
threaded by a die with adjustable chasers on the last 
machining operation, length of thread also being 7 3/16 
in. 

To hold the pitch and the lead of cylinder barrel thread 
and that of the cylinder sleeve to a fixed standard whereby 
the latter will screw into its respective cylinder barrel 
freely, but without undue looseness or tightness, constant 
supervision of tools and workmanship is required. In 
addition, it is necessary to secure a perfect contact be- 
tween the dome of the cylinder sleeve and that of the 
aluminum cylinder, to insure proper valve cooling. This 
contact is checked by bluing the dome of the steel cylinder 
sleeve. 

During the succeeding operation of enameling the inner 
and outer walls of the waterjacket of the cylinder block, 
the necessary precautions must be taken to prevent 
warpage of steel cylinder sleeves. 

To insure a concentric valve seat, it is essential to 
secure proper alignment of the valve-guide holes with 
the cylinder barrel. This necessitates holding the 
threaded part of the valve guide square with its shoulder, 
and the corresponding thread of the tapped hole in the 
cylinder square with the guide shoulder seat. The valve- 
guide hole is then finish reamed and used as a pilot bear- 
ing to bore out by means of a fly cutter its respective 
valve-port hole. 

The cylinder assembly is now ready for grinding. 
Owing to the permissible variation in Brinell hardness 
of the steel cylinder sleeves (150 to 200 Brinell hard- 
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ness) and the variation of carbon content, it has been 
an exceedingly difficult matter to secure a uniform finish 
by grinding. It was found that with the use of the 
same wheel, the finishing of a steel cylinder sleeve of 
150 Brinell hardness by grinding was totally different 
from that of a cylinder sleeve of 200 Brinell hardness. 
This difficulty was overcome by lapping each cylinder 
sleeve. This method has been superseded by the use of 
steel cylinder sleeves of 0.50 to 0.55 carbon instead of 
0.35 carbon content, giving a far more uniform and 
excellent finish through grinding with no difficulty what- 
soever in the machining of the steel sleeves. 

Chromium steel valves (1.20 to 1.40 per cent chro- 
mium) are used entirely, and are ground to a full seat 
(7/64 in. wide) in their respective cylinders. These 
valves have given excellent results with no fusing or 
warpage. During the earlier try-outs on the high-com- 
pression engine, exhaust valves of tungsten steel were used 
with rather unsatisfactory results. Their tendency was 
to fuse and warp badly with the slightest leak by their 
valve seats, resulting in loss of power and ultimate de- 
struction of the valve itself, and also invariably caus- 
ing the burning of the piston head, with the consequent 
heavy scoring of the cylinder. 


CONNECTING Rops AND Pistons 


Owing to the original French inner rod box being 
babbitted both inside and outside, integral with the rod, 
a great many replacements were required on account of 
cracks in babbitt after the initial block test. This con- 
struction necessitated the replacement of the entire con- 
necting-rod instead of the bearing only. The present 
American type connecting-rod consists of a separate 
bronze box, held to the inner rod by means of four bolts, 
making the whole construction a very simple design. 
The outer rod has its bearing directly on the bronze box. 
The latter is babbitted on the inside for the crank-pin 
bearing 

The present design of wrist pin provides a floating 
bearing in the connecting-rod wrist-pin bushing and 
piston. The wrist pin is retained in position by means 
of a lock ring. 

Aluminum, ribless pistons, with four compression rings 
and one oil scraper ring are used. To prevent sticking 
of the two upper compression rings a clearance of 0.004 
in. between rings and groove is required. It is of the 


utmost importance that the compression rings show a 
full bearing, and to attain this every piston ring is lapped 
prior to its assembly. 

Numerous problems have come up, which today, after 
having 
simple. 


been satisfactorily solved, seem comparatively 
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Washington Section Organization 
Meeting 


Interior Building, Washington, Nov. 13, to or- 

ganize a Washington Section, several interesting 
addresses were delivered by prominent speakers. 
are given substantially in full below. 


ADMIRAL D. W. TAYLOR 


The first speaker was Rear-Admiral D. W. Taylor, 
Chief Constructor of the Navy, who said in part: 


‘ T the meeting held in the auditorium of the New 


These 


NAVY AIRPLANE DEVELOPMENT 


The Bureau of Construction and Repair has to do with 
the hull construction of the airplane, and not primarily 
with motive power. We are the people who call upon 
the automotive engineers to help us out. We now have 
standard specifications for an engine. We want an 
engine of twice the power and half the weight, and we 
want it right away. Our standard specifications have 
been in existence for several years, and the engines we 
have to-day comply with them even though they were 
written three or four years ago. 

I might say a word or two as regards our experience 
in the Navy with airplane development, and in this I 
speak as the Chief Constructor of the Navy, as well as 
the sole surviving member of the original Aircraft 
Board. When aeronautics was forced upon the attention 
of the Navy some five or six years ago, our policy was 
to deal with the airplane manufacturers, give them 
specifications of what we wished to accomplish, and the 
manufacturer who said he would accomplish it was at 
once given a contract. As a matter of fact, they never 
did acomplish it. There never was an instance, up to 
1916, when airplane manufacturers ever complied with 
the specifications, but we kept pegging away; we ac- 
cepted the planes, even if they did not come up to the 
specifications. 

Finally, two vears ago, we got a satisfactory seaplane 
for training p* “poses, and in the autumn of 1916 we 
gave a manufacturer a stupendous order for thirty 
planes, which it took him six months to deliver—and, in- 
cidentally, he fell a little short of the specifications, al- 
though he had written them himself. 

At that time we had a very satisfactory engine of 
about 90 hp., which was afterward improved to give 
100 hp., and was adequate for the purpose of a training 
seaplane. It was also useful for the land planes, and 
the Army and Navy had practically the same type of 
plane, one having floats and the other having wheels. 

When we entered the war the best engine we had was 
one of about 200 hp., and we used that on a float plane, 
which made only moderate speed, about 80 miles, and 
had quite a limited endurance. 

The Navy tendency was to build larger planes, to go 
into the flying-boat type, but it was not until the Liberty 
Motor was developed that we really saw the light as 
regards the possibilities for Navy planes. The Navy 
program, at the time we entered the war, simply con- 
templated planes for coast patrol and observation, and 
that kind of thing. It developed very early in the war, 
however, that the seaplane was very useful against the 


submarine, inshore particularly. So, a little more than 
a year ago we undertook to establish a number of sea- 
plane stations abroad and to fit them out with planes. 
The total number of stations undertaken was about ten. 
These have since increased to twenty, which are now 
in operation. 


LIBERTY MOTOR 


Practically the first Liberty motor flight in an actual 
plane was in one intended for the Navy, and it con- 
verted the rather poor plane which had been tried out 
with the 200 hp. engine into a very successful one, the 
H. S. type, which was adopted as a standard single-engine 
plane. The other type which was adopted about that 
time, to be built in quantity, was the twin-engine plane, 
which was being manufactured in this country for Great 
Britain, sent abroad and fitted abroad with British en- 
gines. We put the Liberty motor into it, and it de- 
veloped into a very satisfactory twin-engine plane. 

We undertook about a year ago to place an order for 
about 1200 or 1300 of these planes: 1157 of the single- 
engine type and 140 of the twin-engine type. We had 
great difficulty in placing the contracts, but through the 
Aircraft Production Board dividing up the facilities of 
the country between the Army and the Navy, we were 
able to do it. That order had not got cold before it 
was necessary for us to build about 800 more of the large 
type, and that required a big expansion of facilities, 
which we have met by quadrupling the capacity of the 
Naval Aircraft factory in Philadelphia. These planes 
were all built around and all depend upon the Liberty 
motor, and if the Liberty motor had been a failure in- 
stead of the wonderful success it is, the whole Navy 
program would have been a failure. 


PRODUCTION 


We had some delays in production, as everybody has 
had in ail production problems in this war, but our planes 
began to come in May, and began to be shipped abroad, 
where they were assembled, and just about the time the 
war was over we had plenty of planes flying on the other 
side. As a matter of fact, for five months now the supply 
has been equal to the demand; planes have been manu- 
factured about as fast as they could be absorbed both by 
the stations in this country and the stations abroad. We 
have a number of stations in this country, and since the 
submarine menace we have had regular patrols, some- 
thing like 190,000 miles a week being covered, the planes 
flying over the water along the coast in the regular 
patrol service, in addition to training and school work. 


LIGHTER-THAN-AIR CRAFT 


There is another field in which we have developed 
what I think is also covered by the field of the S. A. E., 
and that is the lighter-than-air craft. We were very in- 
experienced in their construction when we started. Just 
before we went into the war we designed a small dirigible 
“blimp,” a non-rigid, single-engine machine, and placed 
an order for sixteen of them. The first of those were com- 
pleted in August, 1917. The kite-balloons which we 
undertook to build were new to this country. They had 
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been highly developed abroad and we simply took the 
foreign type and duplicated it. The single-engine blimps 
were fairly successful, but there was decided objection 
to the single-engine vessel. With the engine dead it is 
liable to be blown out to sea. That is not so important 
in work over the North Sea, because they have land on 
either side, but it is rather important along our coast. 
Fortunately, although we have done a lot of patrol work 
with these vessels and have lost some of them, no lives 
have been lost thus far. 

We undertook last January to develop a larger twin- 
engine blimp, and those are now being completed. Per- 
haps some of you saw the first orfe a week or two ago. It 
flew from Akron to Washington in about 9 hr. and after 
alighting at Bolling Field, went on to New York that 
afternoon. It made New York in about 5 hr. from Wash- 
ington. These twin-engine dirigibles have been quite 
successful. The maximum speed is between 59 and 60 
miles an hour,*which is almost as fast as it is possible 
to push a gas bag through the air. It is nothing but a 
gas bag filled with hydrogen. There have been some 
very difficult problems connected with them. The first 
problem was the fact that it was almost impossible to 
get gas-tight fabric, and when we got it, it proceeded to 
rot in two or three months. But those problems have 
all been solved and we now have, we think, a very satis- 
factory fabric; it is quite as good as any abroad, and 


- better in some respects. 


NAVY ORGANIZATION 


Perhaps the Society might be interested in a word or 
two as to the organization in the Navy to handle this 
work. In the Army it has been a case of expanding 
enormously, but there has been very littie change in or- 
ganization in the Navy Department for the aeronautic 
work. The Navy Department’s organization is along 
what I believe the sharps on those matters call func- 
tional lines as contrasted with geographical lines. There 
is one bureau which provides the hulls of ships, includ- 
ing aircraft, submarines, battleships and destroyers; 
another bureau provides the propulsive machinery, in- 
cluding that for aircraft, submarines, battleships and 
destroyers. With a geographical organization we would 
have had one bureau for battleships, one bureau for sub- 
marines, and so on. There is much to be said in favor 
of either type of organization. Take two of the princi- 
pal railroads of the country, the Pennsylvania and the 
New York Central. A few years ago one was largely 
geographically organized and the other was largely func- 
tionally organized, and yet both were successful. So you 
see, either organization can be worked successfully. 

Our organization in the Navy has one feature which 
is at once its defect and its strong point. It is an organ- 
ization which requires absolutely that we have team- 
work. If you do not get teamwork, the machine breaks 
down. At the same time, we think that if you do get 
teamwork—and we have not failed to get teamwork in 
the Navy— it is the best organization. It requires a lit- 
tle more care in starting an undertaking, a little more 
preliminary preparation, but when it gets started, the 
work is‘Vvery much facilitated by having the same class of 
work handled always by the same people. 

In addition to teamwork in the. Navy, we pride our- 
selves rather on doing teamwork with the other branches 
of the Government; not only the Army, but, in this aero- 
nautical development work, very largely with other 
branches of the Government; the Forest Service, for in- 
stance, has been of the greatest possible assistance to us. 
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They have developed some technical processes in connec- 
tion with treatment of wood, the handling of wood, 
waterproof glue, etc., which have been of the greatest 
possible assistance. In addition to that, we have worked 
very closely with the Bureau of Standards. As perhaps 
many of you know, the Bureau of Standards, working 
with the Army and the Navy, took the leading part in 
developing the cotton fabric for airplane wings, which 
is distinctly superior to the linen fabric which was 
formerly used, and did a great deal to save the situa- 
tion at a rather critical time. Enormous quantities of 
linen had been ordered abroad, for the purposes of Army 
and Navy aircraft production, and much of it was to 
be produced in Ireland. There some serious difficulties 
arose. However, just in the nick of time, a substitute 
cotton fabric came along, and we are now quite inde- 
pendent of any other country, while the cotton fabric is 
we think superior to the linen. 


DEVELOPMENT WORK 


I have told you very little except about the production 
part of our program, because that is the part we have 
been mostly concerned with in the past year. We have 
not altogether neglected development, but placed orders 
from time to time for any planes which appeared to prom- 
ise an improvement. The Curtiss Engineering Company, 
for instance, has completed for the Navy a plane which 
was actually flown at a speed of 160 miles an hour, which 
we think is very close to the fastest plane in the world to- 
day. We have also just completed four very large sea- 
planes, triple-engine boats, the N. C.-1 type, the first one 
of which the other day flew down from New York to 
Bolling Field, then went to Hampton Roads the next day, 
and the day after flew back to New York. It was about 
the size of the big Handley-Page. It has risen from 
the water weighing more than 22,000 lb. It has not a 
very high speed, only making between 80 and 90 miles an 
hour, but it has excellent endurance. It will not quite 
fly across the Atlantic, but it will fly halfway across, and 
perhaps if we take two, we may be able to get all the way 
across. 

THE FUTURE 


It is pretty hard for us to foresee at present what the 
future developments will be in the Navy, but our sea-go- 
ing people feel that in addition to the work along the 
coast, for which aircraft is absolutely necessary now, 
and invaluable, the airplane must be developed and used 
as a regular thing with the fleet at sea, no matter where 
it is. Our ideal would be to have a number of planes on 
each ship and have them available for service at any 
time, just as the ship’s boats are. We have not reached 
that ideal yet; we are a long way from it, but perhaps 
now that we shall not be so much occupied in produc- 
tion, we may with the assistance of the S. A. E. be able 
to approach it in the next year or two. 


REMARKS of LIEUT.-COL. ORTON 


Lieut.-Col. Edward Orton, Jr., assistant to Brigadier- 
General C. B. Duke, Chief of the Motor Transport Corps, 
spoke next on the work of that organization. A portion 
of his remarks follow: 


THE Motor TRANSPORT CORPS 


I will attempt to outline to you for a moment the sit- 
uation as it appears to me, following the lines of the 
chairman’s text; that-is, whether cooperation between 
the S. A. E. and the Motor Transport Corps is needed 
and desired, and whether it will be fruitful. 
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In order to gather one’s ideas along this line, it is 
necessary for us to think back a little as to the origin 
of the Motor Transport, and what effect this Society has 
had upon its development. 

The Motor Transport is technically the newest branch 
of the military service. That is, it was just recently 
organized into a distinct corps. But the work which 
we are now doing and for which we are aow officially 
responsible, was carried on a couple of years ago, at the 
beginning of the invasion of Mexico, in another branch 
of the service, the Quartermaster Corps, but by many 
of the same men who are now controlling the Motor 
Transport. So that in effect, while the organization is 
technically a couple of months old, it is in reality about 
two and a half years old. 


MEXICAN EXPERIENCE 

At the beginning of this Mexican invasion we had no 
motor transport. The Government did not own as 
many trucks as you would find in a well equipped deliv- 
ery department of a city dry goods store. At the begin- 
ning of the Mexican campaign it was necessary for us to 
organize hastily, buy trucks, get together personnel to 
operate them, and take them into a country practically 
without roads, over the worst kind of going and under 
almost impossible conditions, and do what our Army has 
never yet failed to do: “Deliver the message to Garcia” 
—and we did it. 

Ten months of that kind of thing went on, and then 
our forces were withdrawn. In those ten months it 
had been necessary to keep a constant supply of new 
trucks coming; in view of the fact that we had started 
without any prearranged program, we did*not have any 
shops, any stock of spare parts or any trained personnel; 
all of these things had to be created, while the active 
operation of carrying forward supplies went on day 
by day. 

At the end of the period, before we had time to take 
stock and see what we had accomplished and what we 
had learned, we were precipitated into the present war. 
The one outstanding fact which we had learned from the 
Mexican trouble was the absolute and vital necessity of 
motor transport. The second, and not less important 
fact, was that standardization was necessary; that is, 
simplification of the program by adequate arrange- 
ments for maintaining motor transport, must be consid- 
ered as the key to its successful operation. 


STANDARDIZATION 


There was no time to study the matter with care. 
Only thirty days intervened between our withdrawal 
from Mexico and the beginning of the present conflict. 
But our mind was made up that an attempt at stand- 
ardization must be begun. The Army is not an institu- 
tion for the study of mechanical engineering; it had no 
store of experience to which it could turn in such an 
emergency. We did, we think, the natural and logical 
and exactly the right thing, when we turned to the mem- 
bers of the S. A. E., the technical brain of the automotive 
field, and asked their help on this matter of standard de- 
signs. We asked them to consider with us this question of 
a standardized vehicle, or a series of such vehicles, and 
they attacked the problem in a way that was most grati- 
fying. They held two or three meetings, apportioned 
the work, laid out the field of investigation, submitted 
tentative plans, and by the time that the War Depart- 
ment was actually ready to embark on a program of 
equipping the forces for overseas, this organization had 





already laid the foundation for a series of standardized 
military vehicles. 


WorkK oF S. A. E. MEMBERS 


The work which followed is, I think, one of the least 
known, but most vitally interesting stories of the prepa- 
ration for war. Comparatively few people know of it. 
In the short period of seventy-five days the small group 
of officers in the Motor Transport who had knowledge of 
truck design, and a large group of S. A. E. members 
who dropped their ordinary business to come to Wash- 
ington for the purpose, put on paper, produced in 
metal, assembled and operated the first standard Amer- 
ican military motor vehicle. It has since demonstrated 
by its work that it is the best military truck in exist- 
ence. Seventy-five days it took to do that! No such 
record has ever been made before or since. 

Of course, there have been improvements, modifica- 
tions, better manufacturing arrangements and things 
of that sort, but in effect that first stupendous effort 
has stood, and we believe will stand. We consider it a 
great tribute to the engineering skill of this associa- 
tion that it was possible in so short a time to design and 
actually produce a complete new vehicle. 

So, from the standpoint of whether the Motor Trans- 
port Corps should welcome cooperation from this so- 
ciety, I would say there is only one answer possible. 
We certainly wish to cooperate! We have been bene- 
fited in the past, and we can therefore look with confi- 
dence to benefit in the future. 


FUTURE DEVELOPMENT . 


The Motor Transport is young yet. It has not as yet 
more than begun to fulfill its full mission. It is a new 
organization and has not yet had time to fully assim- 
ilate its duties. The Army has not as yet had nearly 
enough time to see the various ways in which the Motor 
Transport is to become important and vital in its future 
work. 

As I have stated, a very distinct step toward real 
standardization has been made by the consolidation of 
the motor vehicle work staff of the various corps which 
have been interested in equipping various branches of 
their service with motor vehicles; by the consolidation 
of all this work into one organization, it will now, we 
believe, become possible to take great steps ahead in the 
way of efficiency. The adaptation of the Motor Trans- 
port to work not now performed by it opens a wide field. 
The motorization of other branches of the service than 
those which are now motorized must be constantly looked 
forward to. We feel that while we have made a tre- 
mendous growth already we have a very large field 
yet ahead and unconquered. Therefore we must still 
look toward this Society for help. You have helped us 
once; we want your help again! 

The most cordial relations have existed between the 
S. A. E. and the Motor Transport officials. I do not 
like to lay too much stress on the gratitude of the Motor 
Transport to the S. A. E., because, as some witty man 
said, “Gratitude is properly defined as a lively sense of 
favors yet to come.” We are grateful, but we think that 
possibly the S. A. E. may be willing to admit that the 


Motor Transport Corps has been of reciprocal advantage 
to the society. 


BROAD COOPERATION 


It happened to be my good fortune for a few short 
months to work in the Engineering Division. I had the 
pleasure there of seeing groups of manufacturers come 
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together to discuss questions of the design and supply 
of the various constituent elements of the motor truck. 
It was one of the most astonishing and most enlighten- 
ing and wholly delightful experiences that I have ever 
had, and ever expect to have. I had the supreme satis- 
faction of seeing groups of American manufacturers, 
who had apparently fought shy of each other all their 
ives and who seemed to have the idea that their competi- 
tors wore horns and tails and were not to be trusted in 
any way, come together and, under the sympathetic lead- 
ership and gentle pressure which we were able to exert, 
find that they were pretty good fellows all the way 
around and that cooperation was a pleasure as well as 
a patriotic duty. It is my firm conviction that there 
are certainly hundreds and perhaps thousands of Amer- 
ican manufacturers today who are better friends, better 
manufacturers, and members of a much more closely 
knitted craft by reason of the fact that the necessity 
of war brought them together and made them willing to 
work together. Teamwork is what counts in this world. 
Teamwork is what you manufacturers did not practice 
till the Army made you get down to business. We have 
left our mark on you, for your own betterment. I 
think that while the S. A. E. has helped the Motor 
Transport, the Motor Transport has helped the S. A. E., 
and it has helped American manufacturers in this entire 
field. 

From that angle I welcome very much indeed an op- 
portunity for representatives of these organizations to 
get together more frequently. I can see no angle of this 
topic that will. not lead to an improvement in existing 
conditions. One of the outstanding facts of the war 
is that Americans have quickly learned to abandon their 
differences and get together, and in doing so have found 
that friendship, affection and kindly relationship are 
worth more than money. I believe that this organiza- 
tion stands out among other American organizations 
as one of the best for promoting that solidarity of 
feeling, that kindly goodwill, which brings people to- 
gether and makes them anxious to work for a com- 
mon cause, It is again a source of delight to me, not 
only to be a member of this organibation and a mem- 
ber of the Motor Transport Corps, but to see these two 
organizations linked together with ever increasing ties 
of mutual esteem and goodwill. 


REAR-ADMIRAL C. W. DYSON 


You all know that before 1914 there were very few 
people in this country who took the airplane seriously. 
The engines we had were about as unreliable as engines 
could be. When we could get one that could stand up for 
an hour’s flight, we considered it phenomenal. In our 
acceptance tests at the navy yards there was only about 
one engine out of all those submitted which succeeded 
on the fist trial in going through the 10-hr. test. So 
little was known of the difficulties in this art, that one 
noted manufacturer of this country came to us and said 
that he wanted to get in on a certain contract and asked 
to have three months in which to build an engine from 
original designs and submit it for the test. The contract 
was given to him; the engine was submitted, it was put 
on the stand, and in 10 min. it was a wreck. 


AIRPLANE ENGINES 


When the war broke out, that was the condition in 
which we stood. From 1914 until we entered the war, 
we were offered I do not know how many different types 
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of engines that were not good enough for the French or 
for the English, but Americans had gone abroad and 
obtained an interest in them and tried to sell them to 
Uncle Sam, from purely patriotic motives, of course. 

We made haste slowly, encouraged our own manufac- 
turers, and by the time the war broke out we had the 
Curtiss engine, which was good and reliable at that time. 
The Liberty engine was developed and then we had an- 
other engine, the Hispano-Suiza, which was reliable. The 
power had gradually been increased, so that while at the 
beginning of the war we had engines of 100 hp, with 
planes making about 90 miles, we have today planes 
fitted with engines giving a total of from 750 to 850 hp. 
and, as Admiral Taylor has told you, one plane making 
as high as 160 miles an hour. At the same time, the 
weights have gone down, so that while at the begin- 
ning of the war engines were weighing about 4 lb. 
per hp., today engines are weighing 2 lb. per hp., this 
change having been brought about by substituting steel 
for cast iron in the cylinders, brass and copper for steel, 
and using aluminum wherever practicable. The engines 
we have today seem fairly reliable, compared with those 
we had formerly, but of course the engine of the plane 
cannot ever be as reliable as the engine of the dirigible. 
While in both, reliability and low weight are very desir- 
able, yet in the plane which has to lift itself as well as 
maintain speed, we have to sacrifice reliability to save in 
weight. 

NAVY DEPARTMENT POLICY 


We ourselves have done very little of the development 
work; we have not had time. We have depended almost 
entirely on the manufacturers, have told them what we 
wanted, and they have done their best to carry out our 
desires. Most of the work we have done has been in 
attempting to correct defects as fast as they developed; 
when one attempt failed, we attacked the problem again. 

We have followed the same line in all our work 
throughout the war. In steam machinery, in submarine 
machinery, in the gasoline engines, we have taken the 
best we could find on the market, practically throwing 
away entirely, so far as machinery was concerned, any 
attempts at new development, except where previous ex- 
perience had shown that the development must occur to 
give us reliability. It has been on this basis that the 
naval machinery has gone through the war so success- 
fully. The only case that I can recall in which we de- 
parted from old types for an absolutely new one, was in 
the case of the Eagle boats. In the Eagles there were 
points of necessity to be considered which no qfher boats 
had. One of these was absolute quietness in running. 
We threw into the discard the ordinary turbine reduc- 
tion drives, that we had been employing in our destroy- 
ers and we put in a drive that had been originated 
by a Baltimore firm, and which all of our critics prophe- 
sied was going to be an absolute failure. In the shop 
trials and in the trials of the ships, this machinery has 
lived up to every expectation. With the ship running 18 
knots, the engine rooms are almost silent, a thing that I 
think has never been known before in steam machinery. 
There is no rumble of the gears, no vibration of the 
ship. All the pumps are rotary pumps. There is no noise. 
The value of this is readily seen when you understand 
that these boats are for listening duty to detect sub- 
marines when submerged. 

Now, to turn to the value of this Society, my ex- 
perience during the war has been that one of the most 
valuable things that has come to me from the war has 
been my association with outside engineers. My office is 
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full of them almost from morning till night. It has 
broadened my horizon, as well as that of every man in 
my Division who has been thrown in with these people; 
we have come to know the outside point of view and they 
have learned our point of view. We work together now 
better than we ever did before, and that is saying a good 
deal, because we have always worked well with people 
outside our department. The general idea outside en- 
gineers have had that naval engineers are narrow-minded 
has I think been dispelled. At least, we have done our 
very best to dispel it. 


PRODUCTION OF CRUDE PETROLEUM 877 


I think that the opinions of your Society here in its 
meetings will be of very great benefit to yourselves and 
to the naval service. 


REMARKS OF LIEUT.-COL. W. G. WALL 


After endorsing the proposal to form a Washington 
Section of the Society, in pointing out the importance of 
standardization in the automotive field, Col. Wall de- 
scribed the various types of tractors and other vehicles 


developed by the Engineering Bureau with which he is 
connected. 


PRODUCTION OF CRUDE PETROLEUM 


TATISTICS on the production and consumption of crude 

petroleum are collected by the United States Geological 
Survey. The Bureau of Mines collects reports on the monthly 
production and stocks on hand of petroleum products. 

The Bureau’s method of determining the production and the 
storage of refined products is to request the refiners of the 
country to submit individual reports each month. These 
reports show the amount of crude oil run to the stills, the 
partly refined oils rerun, and the casinghead gasoline used 
for blending purposes. In addition, the monthly output and 
the stocks on hand of the following products are given: 
Gasoline, kerosene, gas and fuel oils, lubricating oils, paraffin 
wax, petroleum, coke, asphaltum and miscellaneous oils. 

There has been a gradual increase in the output of gasoline 
for over a year and a half. 

The increase in the consumption of crude oil by refineries 
is as follows: 








Barrels 

Daily average 1917 863,374 
Daily average first seven months 1918 874,964 
Increase 11,590 
Daily average of July, 1918 940,991 
Increase over 1917 77,617 


Increased Production from Public Lands 


The enactment of a law providing for the development of 
the oil lands of the United States would open to exploration 
and development the vast areas of public land in the United 
States and Alaska now absolutely withdrawn, thereby result- 
ing in the discovery and development of new oil fields and 
deposits, and add to the oil and gas supply of the country. 
Another favorable result of the enactment of this legisla- 
tion is that it would permit the leasing of lands now with- 
drawn and actually proved to contain valuable deposits of 
oil and gas by existing wells either upon the lands themselves 
or upon adjoining tracts. The fields are located principally 
in the States of California, Wyoming, Montana and Louisi- 
ana. The passage of such a law would permit of the 
further development of existing claims in withdrawn areas 
which have upon them one or more producing oil wells. These 
areas are already equipped with pipe lines and facilities for 
developing and transporting oil, and many of the individuals 
and corporations interested have equipment in the way of 
casing and other supplies which could be immediately utilized 
in the drilling of additional wells. The enactment of legis- 
lation which will, while properly protecting the public inter- 
est, stimulate and encourage the production of oil from our 
public lands, is important and desirable. 


—Director Van H. Manning of Bureau of Mines. 








GAS ENGINE WAR SERVICE COMMITTEE 


HE War Service Committee of the Gas Engine Industry, 

which includes farm, stationary, portable and tractor 
engines, as well as accessories for gas engines, certified by the 
Chamber of Commerce of the United States to the War In- 
dustries Board, is constituted of H. G. Diefendorf (Chair- 
man), 1410 G Street N. W., Washington; C. Heer, The Re- 
liable Engine Co.; R. K. Schriber, The H. C. Doman Co.; 
Walter Brown, The Webster Electric Co.; L. S. Keilholtz, The 
Domestic Engineering Co.; C. W. Pank, Fairbanks, Morse & 
Co., and George D. MacVeagh, National Meter Co. H. R. 
Brate, the S. A. E. vice-president of Stationary Internal Com- 


bustion Engineering, is executive secretary of the Com- 
mittee. 

The Committee took up the matter of eliminating engine 
sizes considered unnecessary in time of war. Formal recom- 
mendations were prepared, and a questionnaire sent to en- 
gine manufacturers. Mr. Diefendorf has been in charge of 
the Washington office of the Committee. A joint meeting 
with the war service committees of other industries will be 
held in Atlantic City, Dec. 4,.5 and 6, at which the priorities 
question will be gone over and a program of work during 
the reconstruction period mapped out. 
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Standard Engine Testing Forms 


RIOR to March, 1917, no standard-engine testing 

forms were in existence. It is true that the various 

manufacturers undoubtedly had forms of their own, 
but no real basis existed upon which it is was possible to 
compare the results of tests made by manufacturers. At 
that time the first report of the Engine and Transmission 
Division was adopted by the S. A. E. By the use of the 
S. A. E. standardized forms it is now possible to com- 
pare directly the results obtained with different engines 
of various makes. The forms consist of four sheets, one 
of wnich contains rules and directions for the use of the 
forms and the conduct of the test, while the other three 
provide means for giving information regarding the 
engine conditions of the test and plotting curves of the 
results. 


RULES AND DIRECTIONS FOR USE OF FORMS 


SPECIFICATION SHEET 
(See corresponding numbers on sheet) 


(2) Piston displacement, see tables, S. A. E. Handbook, 
Vol. I, sheets 42-42i. 

(3) The compression volume is the volume occupied by the 
charge when the piston is at the top of the compression stroke. 
To measure this volume, with the piston on dead center at 
end of compression stroke (i. e., with both valves closed) fill 
the compression space from a graduate containing a known 
volume of light oil or kerosene. Care must be taken to correct 
for leakage. Total volume of cylinder = piston displace- 






S.A.E. ENCINE TESTING FORMS—SPECIFICATION SHEET—B 
Mame and Mode! chasis Date of Test | 
*(1) General Type. 
(2) Me. of Cyts. 
(3) Compression Vol. (¥,) 
Compression Preesere 
(4) Type of Cyt. Costing 
fi) 
(8) Cooting System 
(7) Piston, Type . 
WI, with Rings 204 Pre__ __fe., Length - 
(@)  Pistee Rings, Me. per Petes _ 8 — 
)  Ceanecting- Red, Type — —— 
Length, ¢. tee. 7 a. ‘Weight, Upper End __ 
Piston Red Rearings, Diem. __tu., Total Length __ 
Connecting-Red Gearings, Diem.__ta., Length 
Crankehalt dearings, Re 
I 
Comehalt Bearings. Me 
Materia! 








alanine ee illtny Phaton Olagl. per Oy! 
6%. ta., Total Vol. of Cyt. (¥) 





Type of Valves 

Mati 
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a, Matt. 
——_Me., Batt 
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q13) — 


(4) Type of Vaive- Lifters 
(18) 
(® 
(1?) 
(18) 
(1%) 


Type of Came 
lnlet Vetves. Ne. per Cy! 
Exhaust Vatves, No. por Cy! o4._ tin, Port Olam. 
Weight of Valve Reciprocating Parts, tetet_ 
Valve- Spring Tension, tniet Open ___ &., Chesed 
Vaive-Tinving, inlet Valve Opens __ —— 
Exhaust Valve Opens 


————— ia., Port Diam. fe., UR in., Seat Angle 


os. | 


je., UR in., Seat Angle dog | 


e., Exbaest * 


t., Exndist Oper ® Closed rn } 


dey Top Center, Closes tog 


deg. betore Lower Center, Closes 40g 


after Lower Center | 
-_ = Top Center | 
(20) Flywheel, o.¢._ 


Weight of Engine 


—— _ja., Weight % 
ull, tactediag 


Momect of inertia 


(21) 


~ CARBURETION 
(22) 
(23) 
(24) 
@y 


Carburetor, Rame and Bode! ——— 
Specifications (Size of Noxries, ote.)  _ 
How Neate 


_= — Nom. Size 


Description of tatake Pipe 
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Rame cad Type of System __ 
Type of Distribetor 
Type of Greaker ane 
Spark. Pings, Nemes and Type 
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LUBRICATION SYSTEM | 
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General Principles of Operation | 


ment + compression volume. Give compression pressure at 
100 to 120 r.p.m., or at speed of standard starter. 

(4) State number of cylinders cast integral, whether offset; 
type of cylinder head, whether water space is provided be- 
tween adjacent cv!inders. 

(6) State whecvner water or air-cooled. 
whether pump or thermosyphon. Note if two pumps or 
thermostat are used. State type of pump. 

(7) Weight of piston with rings and pin should include 
weight of bushings, screws, or other piston-pin fastening de- 
vices in the piston. Record all weights in pounds and decimal 
parts thereof. In measuring length of piston and distance 
from center of pin to top of piston, deduct any chamfer or 
crown at top of piston. 

(8) Specify whether rings are concentric or eccentric; give 
name, sketch or description of special types. 
used, state location. 

(9) In giving weight of connecting-rod, include weight of 
all bushings, bolts, screws, and oiling devices normally at- 
tached to the rod. For piston-pin see (7). The connecting- 
rod must be horizontal while the ends are being weighed, the 
ends being supported by knife-edges or arbors. For V-type 
engines, state lower end construction. 


If the former, state 


If oil-ring is 


(10) Under location, state whether in connecting-rod or 
piston. 
(12) Diameters and lengths of bearings are to be stated 


in order from front to rear. 

(14) Describe contour of cam, i. e., 
tangential, etc. 

(15 and 16) In case of non-poppet valves, describe and give 
dimensions. 

(17) Reciprocating parts of directly operated poppet valves 
include valve, valve-lifter, valve-spring retainer and lock, 
and half of valve-spring. 

(19) To determine valve-timing, mark top and bottom dead 
centers on flywheel rim; also points at which each valve opens 
and closes, engine cold and tappets set for standard clearance. 
Measure with flexible steel tape the length of arcs thus 
marked on flywheel. Reduce to degrees. Check both top and 
bottom dead centers for engines with offset cylinders. 

20) Moment of inertia of the flywheel is to be given in 

(--—- in pounds 
ss 


( 
ma 29 9 


Dam 


uniform acceleration, 


) and foot units. Moment of inertia 
is equal to the mass multiplied by the square of the radius of 
gyration. I— MR’. 

(21) The complete weight of engine should include oil, 
water, and all mechanically attached units necessary for 
normal functioning of engine, such as carbureter and its at- 
tachments, magneto, ignition distributor, generator, starting 
motor, fan, governor, etc. Do not include such accessories as 
horn, tire-pump, vacuum tank, etc. List weight of each item 
separately. 

(24) State if heated by water or exhaust, and whether 
part or all of the air entering carbureter is heated. 

(25) Under “general principles of operation” give descrip- 
tion; e.g.: “Venturi type with single adjustable nozzle and 
single auxiliary airvalve with one spring”; “straight-tube 
type, four non-adjustable nozzles coming into operation suc- 
cessively as air-flow increases.” 

(26) By description and sketch, give general form, ap- 
proximate inside diameters of different portions, and specify 
which, if any, parts are jacketed. 

(27) In case of two systems, state which was used in test. 

(29) State if spark is fixed, or if spark control is automatic 
or manual. Maximum spark advance and retard are to be 
given in degrees of crankshaft rotation. 

Give 


(30) material of insulation, number of sparking 
points on electrodes. 
(31) In addition to exact location in combustion chamber, 


state whether vertical, horizontal or inclined, and 
plug extends into combustion chamber. 

(32) Give the general type of lubrication system, e.g: 
“recirculating splash”; “force-feed and spray”; “complete 
force-feed.””’ Then describe in detail action of system and 
course taken by oil. State oil pressures and type of pump 
used. State name and grade of oil used. 


whether 
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S.A.E. ENCINE TESTING FORMS 


NAME AND MODEL____ 
NO. CYLS.__._._§__ BORE 
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RUN vu 
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LOG SHEET—C 
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*Laboratory Readings. See also Specification Sheet- --and Curve Sheet-——-_-—-._ --_— 


LOG SHEET AND CURVE SHEET 


The Log Sheet and Curve Sheet have been designed for 
conveniently recording data and plotting curves covering the 
usual Standard Engine Tests. For special tests, these may 
be modified or special forms used. 


GENERAL RULES AND DIRECTIONS 


A complete Standard Engine Test includes the determina- 
tion at different speeds of: (1) Max. hp.; (2) Fuel economy 
at max., at %, at % and at 4% max. hp. at each of the speeds; 
(3) Friction-hp. From these determinations, the following 
curves are plotted on the Curve Sheet: 

1) Torque—r.p.m. 


(2) Max. hp.—r.p.m. 

(3) Brake m.e.p.—r.p.m. 

(4) Friction-hp.—r.p.m. 

(5) Mechanical eff.—r.p.m. 

(6) Fuel per b.hp. per hour, max. hp. at each speed. 
(7) Fuel per b.hp. per hour, % max. hp. at each speed. 
(8) Fuel per b.hp. per Hour, % max. hp. at each speed. 
(9) Fuel per b.hp. per hour, % max. hp. at each speed. 
(10) ‘Thermal eiu., max. hp. at each speed. 

(11) Thermal eff., % max. hp. at each speed. 


(12) Thermal eff., % max. hp. at each speed. 

(13) Thermal eff., %4 max. hp. at each speed. 

Emphasis is laid upon the value of the determination, in 
addition to the usual runs at max. hp. at each speed, of fuel 
consumption and thermal efficiency at each speed with the 
engine developing %, % and % of its max. hp. at that speed. 
Automobile engines operate a large proportion of the time 
on part lead, and in the study of the operating characteristics 
of engines, these curves are of great importance. During the 
max. hp. run at any speed, the max. torque (or load) is deter- 


mined. For runs at %, % and % max. hp. at the same speed 
it is only necessary to set the torque (or load) at %, % and 
1% the maximum for this speed and make proper throttle set- 
ting for such load. 

During the complete test, control of engine shall be by 
means of throttle and spark only. Engine adjustments shall 
be made for best horsepower output (i. e., carbureter setting, 
spark-plug gaps, etc.), and in no case are such adjustments 
to be changed during the complete test. 

Test runs should not be made until the engine has been 
run-in sufficiently to show no appreciable difference in friction 
before and after a run of 30 min. at the speed of maximum 
torque with the throttle wide open. 

Where test is to be made of a stock engine, all parts, ac- 
cessories, lubricants, etc., must be stock. In every case, all 
regular equipment must be on the engine and operating (e. g., 
fan, generator, etc.). 

Before beginning any run, the engine should be brought 
to a condition of sustained operation under the conditions of 
the run and it is imperative that in every case r.p.m., brake 
loads, rate of fuel consumption, cooling-water temperatures, 
oil temperature, air draft, etc., remain substantially constant, 
steady and sustained throughout the run. Flash readings and 
tests are unscientific and misleading. 


NUMBER OF RUNS 


In every test, enough runs should be taken throughout the 
speed range so that the points therefor when plotted will in- 
dicate clearly the shape and characteristics of the curves. 
For horsepower and fuel economy tests, it is recommended 
that runs be made at intervals of approximately 200 r.p.m. 
A run should be made at the lowest steady operating speed 
of the engine. All points from which curves are plotted are 
to be clearly shown on the Curve Sheet. 
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S.A.E. ENCINE TESTING FORMS — CURVE SHEET—D 
NAME AND MODE 
NO. CYLS._ BORE___w. sTRoK« 





Gats er Tet 
me. DIS PL. cu. wm. 
and log sheet 


ee sSEEEE = 
“| 
73 


: a } 
t 
+t === 1 











a 












++ 


t t t 
s* =n wm: 


+ t + 
+ 4 
+ } 

+ + 
+ 
+ 
+ 








ete 


ae 

Be : 
See 
Sl 


Cie lo 


larch, 1917 a | a Automotive Engiecers, Yec 


seats 











DURATION OF kUNS 

The duration of Brake-horsepower tests shall not be less 
than 3 min. Where Fuel Consumption is measured, the dura- 
tion of tests shall not be less than 5 min. The duration of 
Friction-horsepower tests shall not be less than 1 min. The 
above stated times are minima. In most instances it is de- 


sirable to make the runs of longer duration, and it is im- 
perative that in every case r.p.m., brake loads, rate of fuel 
consumption, cooling-water temperatures, oil temperature, 
air draft, etc., remain substantially constant and steady 
throughout the run. 
BALANCING DYNAMOMETER 

Before any readings of Brake Load are recorded, great 

care should be exercised to see that the dynamometer itself 


is properly balanced. For the electric-cradle type of dyna- 
mometer this balancing is accomplished as follows: 

The dynamometer is run idle as a motor (drawing current 
from the line) and a suitable counterbalance on the field 
frame—which should be perfectly free to turn within limits 
in ball bearing trunnions—is then adjusted so that the plat- 
form scales read zero. This reading should be obtained with 
the dynamometer rotating first in one direction and then in 
the other. The reaction of the armature on the fie!’ frame 
will exactly balance the friction of the brushes and armature 
bearings carried in the field frame. With the armature still 
rotating, check-weights (or pieces of metal having a known 
weight) should be hung from the knife-edge on the dynamom- 
eter arm. If the reading recorded by the platform scales is 
equal to the known weight applied, the dynamometer can be 
considered as balanced. 


BRAKE LOADS 


Readings for Brake Loads should be taken with accur- 
ately calibrated platform or beam scales. The connection of 
the dyamometer arm to these scales by means of knife-edges, 

calibrated spring balance and tripod or suitable linkage is 
recommended. Suitable counter-balances or tare loads must 


be accurately provided. The spring balance gives a quick 
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approximate reading for Brake Load; it serves to cushion the 
platform or beam scales from shock and vibration. During 
any run, the platform or beam scales are kept balanced, and 
the loads registered thereby must be substantially constant 
and steady throughout the run. 


REVOLUTIONS PER MINUTE 


Speed in revolutions per minute should be invariably taken 
from positively driven counters which engage at the beginning 
of the run and disengage at the end. The difference between 
the two readings, divided by the duration of run in minutes, 
then gives the true average speed. Tachometers, even though 
carefully calibrated, are not sufficiently reliable for r.p.m. 
readings. In connection with the speed counters mentioned, 
however, the tachometer may be used as an approximate check 
on average speed, also as an indicator of variations in speed 
before or during the run. 

It is recommended that the maximum alfowable variation 
in speed during a run shall be 50 r.p.m. 


FUEL CONSUMPTION 


The method recommended for measuring fuel consumption 
is by noting the decrease in weight of a tank from which fuel 
is being fed to the carbureter. The tank should be placed on 
sensitive platform scales at a proper level above the carbur- 
eter, and connected to the fuel-supply pipe by a short horizon- 
tal length of rubber tubing. This tubing should be very 
flexible and should not be drawn taut, to avoid interference 
with the weighing. Weighings should be made as follows: 

Set the counterpoise so that scale-beam will fall just as 
run is started. Note the setting and the time at which the 
scale-beam falls. Move the counterpoise back to the next 
pound mark, or to such a point that it will fall just before 
the end of the run, and note carefully the time when beam 
again falls. From the difference between the two times and 
the two weights recorded, the fuel consumption per hour can 
be readily determined. 

The counterpoises may be successively set back for small 
quantities (say % or % lb.) and the times noted during the 
progress of the run. This gives an indication of the stead- 
iness of fuel consumption throughout the run, and in no wise 
interferes with the major measurements outlined in the 
previous paragraph. 


TEMPERATURES 


All temperatures are to be given in degrees fahrenheit. 

A reliable glass straight-stem thermometer should be 
placed near the carbureter air-inlet in order to measure the 
temperature of the entering air. This thermometer should 
be read at least three times during each run, one of these 
times to be at beginning and one at end of run. 

Thermometers should be placed also in suitable wells or 
sockets, one near the inlet of the pump and another as close 
as possible to the water-outlet of the engine. These wells 
or sockets should be in pipes that run fuil, so that water con- 
tinually circulates about them. They should be filled with 
oil or mercury, and careful readings taken at least three 
times during each run, one of these times to be at beginning 
and one at end of run. 

In order to afford a fixed basis of comparison, it is recom- 
mended that the outlet water temperature for engines be 
kept at 175 deg. fahr. (+ or —5 deg.). Control of the outlet 
temperature can be accomplished by thermostat located in the 
outlet line or by external control of quantity or temperature 
of inlet water. Where thermostat or other cooling water 
regulating devices are standard upon an engine, these may 
be attached and operating during a test. 

In every case, inlet and outlet cooling-water temperatures 
should remain substantially constant and steady throughout 
arun. It is recommended that the maximum allowable vari- 
ation in cooling water temperature shall be 10 deg. fahr. 

During friction-horsepower runs it is desired to obtain the 
mean temperature of the jacket water. If the water is 
pump-circulated, the average of the inlet and outlet tempera- 
tures may be taken. If thermosyphon circulation is used, 
the water will not circulate noticeably during a friction- 
horsepower run. The mean jacket-water temperature for 
such engines can be taken by inserting thermometers into 
the jacket space, the average of readings being taken. In 
every case of friction-horsepower test, the test must be made 
immediately after the corresponding brake-horsepower test, 
before the engine has cooled. 

An air draft should be provided which approximates in 
amount and effect the air draft on the road with the car 
moving at a speed corresponding to the given engine speed. 
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During friction-horsepower tests, of course, this air draft is 
shut off, in order not to cool the engine. 


For air-cooled engines, the air draft is of the greatest 
importance. 


FRICTION -HORSEPOWER 


The approximate friction-horsepower of an engine can be 
measured best by means of an electric dynamometer, prefer- 
ably of the cradle type. The dynamometer is used to drive 
the engine under test at various speeds, and the torque 
reaction is measured. This will be in the opposite direction 
to that obtaining while the engine is driving the dynamom- 
eter, so that provision must be made for measuring the 
torque on both sides of the dynamometer, or else suitable 
linkage must be provided to change the direction of the pull. 
The test for friction-horsepower should be made immediately 
after the brake-horsepower test, before the engine has 
cooled, in order to keep the condition of the lubricating oil 
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and the friction of the parts the same as during the brake- 
horsepower test, as nearly as possible. During this test the 
throttle of the engine should remain in the same position 
as for the corresponding brake-horsepower test. Compres- 
sion-relief cocks should remain closed and all accessories, 
such as magneto, generator, pumps, etc., used during the 
brake-horsepower test, should be in operation. See notes on 
friction-horsepower runs under the various headings. 


INDICATED-HORSEPOWER 


Agotrsinete indicated-horsepower is obtained by adding 
to the brake-horsepower at any given speed the friction- 
horsepower obtained at the same speed. 

If the friction-horsepower and brake-horsepower tests are 
not made at exactly the same speeds, the friction-horsepower 
at any given speed can be obtained from the friction-horse- 


power curve plotted on the Curve Sheet. Tedious inter- 
polation is thus avoided. 





PRESIDENT REMINGTON OF I. A. E. ON POST-WAR CONDITIONS 


RESIDENT A. A. Remington of the Institution of 

Automobile Engineers of Great Britain, in addition 
to outlining the necessity for research affecting econom- 
ical installation of radiators and comfort in suspension, 
made the following significant remarks as to post-war 
conditions so far as engineering trends and the status of 
the engineer are concerned. 


“It can now be seen that the war will vitally affect the 
conditions of industry in almost every direction and it 
is impossible to think that when our normal industry is 
reorganized, I might almost say restarted, we shall re- 
vert to pre-war ideals and methods, either in connection 
with commerce, manufacture or design. Much has hap- 
pened during the course of the war to change our ideas 
on those in common with other subjects, and without 
doubt the automobile industry will with most industries, 
and it is to be hoped, with the country and the world in 
general, ultimately reap much benefit from these changes 
in idea and method. 


AEBRONAUTIC ENGINE PRACTICE 


“It yet remains to be seen to what extent it will be 
policy for the automobile engineer to take advantage of 
his aeronautical engine experience. We are all aware 
that the aeronautical engine has a much higher mean 
effective pressure, higher mechanical efficiency and lower 
specific fuel consumption than even the most advanced 
pre-war automobile engine, but the requisite character- 
istics for the two classes of work are so different that 
while aeronautical engine experience can with advantage 
be used to some considerable degree in the automobile 
engine, it is difficult to say just how far results will war- 
rant this utilization. 

“But in my opinion much of the aeronautical engine 
experience that has been gained by our automobile en- 
gineers during the war will be found to have a profound 
effect on their post-war automobile production, and an 
examination of the extent of this effect, when such a 
course becomes possible, will be extremely interesting. I 
am looking forward to great strides in the development of 
automobile efficiency, using the term in its broadest 
sense, as a result of the war experience of British auto- 
mobile engineers. 

“It is probable that the examination of post-war mod- 
els will, as previously referred to, show that the motor 
car engine has absorbed a lot of the practice that has been 


developed for the immediate advantage of its sister—or 
shall I say child?—the aeronautical engine. It must be 
considered, however, that the requirements of the aero- 
nautical engine, apart from the necessity for lightness, 
partake more of the character of the marine than of the 
motor car engine, although the development of power- 
weight ratio in airplanes, resulting in more rapid climb 
and greater altitude with its consequent reduction in 
atmospheric pressure, now practicable for regular flying, 
is bringing the conditions of operation of the airplane 


engine into closer analogy with the conditions that ob- 
tain for the motor car engine. 


STaTus oF ENGINEER 


“In the past the technical man in the engineering in- 
dustry has always been subordinate to the equivalent com- 
mercial man, perhaps because it was supposed that the 
technical knowledge could be obtained from books, where- 
as so-called commercial knowledge was composed of some 
indefinable sort of rare instinct coupled with experience; 
but it is not difficult to discern that a change is taking 
place, and it is certain that in years to come the technical 
positions will cease to be subordinate in the same way 
as formerly. The application of more and more science 
to all branches of business, by increasing the necessity 
for scientific knowledge, will render such knowledge more 
general; also in future the workshop trained man who has 
had no real scientific training will, because of the more 
general existence of scientific knowledge, no longer be 
able to pose as scientific. The requirements of the higher 
positions on the scientific side of industry will necessitate 
the employment of many more highly trained scientists 
to fill them, and it is to be hoped that ultimately all man- 
agement positions in our engineering industries will be 


filled by men possessing scientific knowledge as well as 
business experience. 


STANDARDIZATION 


“The war has been the means of causing almost every 
British pre-war motor car factory to be greatly enlarged, 
and it is therefore to be expected that after the war the 
output of each factory in this country will be greatly 
increased, and this will mean that greater standardiza- 
tion will be not only possible but profitable. It is there- 
fore highly desirable that we should all, in our mutual 
interests, do everything we can to forward the work of 
standardization for the automobile industry.” 
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War Committee of Technical Societies 


LTHOUGH the armistice has been signed and talk of 
ft peace negotiations is heard on all sides, the War 
Committee of Technical Secieties will not cease its activi- 
ties. Many of the problems which will confront the army 
in the immediate future are those in which this Society 
is interested, and for that reason Leigh M. Griffith and 
Herbert Chase have been appointed to represent it on the 
Committee, which consists of two representatives from 
each of the following societies besides the S. A. E.: 
American Society of Civil Engineers, American Institute 
of Electrical Engineers, American Society of Mechanical 
Engineers, American Institute of Mining Engineers, 
American Gas Institute, American Electrochemical So- 
ciety, Illuminating Engineering Society, Mining and 
Metallurgical Society of America, American Society of 
Refrigerating Engineers and American Institute of 
Chemical Engineers. 

Its aims and objects. are to cooperate with the army 
and navy in such a way as to make available the sci- 
entific and engineering talent which it represents for 
war and peace purposes. To enable this Committee to 
function directly and continuously with the army, two 
liaison officers have been appointed—one from the Ord- 
nance Department and the other from the General Staff. 
The chairman of the Committee has been made a mem- 
ber of the Naval Consulting Board and of the National 
Research Council, while three army officers have been 
appointed to liaison service with the Naval Consulting 
Board, thus forming something like an interlocking di- 
rectorate which is equally as effective in military and 
naval affairs as in business affairs. 

An office is maintained in the New Navy Building, 
Washington, D. C., to bring the Committee into close 
touch with the sources from which the problems likely 
to be submitted come, as well as to meet the wishes of the 
Inventions Section of the General Staff and to make the 
union closer between it and the War Committee. The 
Staif detailed a captain as liaison officer to keep it in- 
formed of war problems for which solutions were sought. 

The liaison officer is charged with the duty of gather- 
ing problems from the army and submitting them to the 
membership of the societies for solution. Problems nat- 
urally fall into three classes: Those of a confidential 
nature which can be sent to specialists only, those of a 
character which would indicate that they should be sent 
to specialized groups, and those of a general nature about 
which any man in scientific work may have the flash of 
genius that will solve them. 

Amcng the problems are a flood-lighting device for 
night landing on aviation fields, a method of attaching 
cables on airplanes so as to keep them from being broken 
by vibration, and improved flares to illuminate battle- 
fields and improved search-lights. 

“If America is to take a pre-eminent place among the 
inventive people of the world,” says Capt. Loyd N. Scott, 
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U. S. A., secretary of the Committee, “the scientific and 
educated men must come to the rescue and work on the 
problems that confront the Government in a serious 
and intelligent way.” To enable these men to do this 
effectively, the Invention Section of the General Staff pro- 
poses from time to time to send out live concrete prob- 
lems to which men with inventive talent may devote 
thought and study. When these have been solved the 
solutions should be sent to the Section at the Army War 
College, Washington, D. C., where military technical ex- 
aminers will then pass them on to the departments in- 
terested. 

One of the recent problems of interest to the auto- 
motive engineer is the design of some device or arrange- 
ment whereby a compass on an airplane can be mounted 
far enough away from the engine to be outside of its 
magnetic influence and still so arranged as to be easily 
read by the aviator. 

In this connection it is explained that some of the new 
instruments designed for this work are beautiful ®x- 
amples of the instrument-maker’s skill, but, unfortu- 
nately, when placed where the aviator can see them, are 
directly between him and the engine, a position which 
greatly affects their accuracy. If a compass could be 
placed near the outer end of a wing, or at the rear end 
of the fuselage, it would be practically outside of the 
magnetic influence of the engine, but at present there is 
no way to read a compass in either of these positions. 

Another problem is a fire control gear for fixed machine 
guns on airplanes. With such a gear the maximum rate 
of fire is obtained at all speeds of the propeller and the 
time of impulse is advanced as the propeller speed in- 
creases so that shots at maximum speed will fall in the 
same position with reference to the blades of the propel- 
ler at the plane of the propeller as shots at zero speed. 
This also required that the gear be easily placed at any 
position with reference to the engine and be simple to 
take care of and adjust. It is obvious that if the first 
advantage is obtained, the second must be sacrificed, but 
a better combination of the two is desired than is had at 
present. The problem which presents itself is to devise 
a fire control gear which incorporates the above men- 
tioned advantages. The solution seems to lie in an elec- 
trical system. Calculations must be based on a distance 
from the muzzle of the gun to the plane of the propeller 
of from 3 to 6 ft., a maximum propeller speed of 1600 
r.p.m. and a rate of airplane machine gun fire of 1200 
shots per min. 

An improvement over the present method of attaching 
the ends of airplane cables to turnbuckles and anchor- 
ages by bending the end of a cable around a protecting 
liner and wrapping the overlapping end with brass wire, 
which is afterward soldered, is another problem in the 


solution of which the cooperation of the S. A. E. member- 
ship is sought. 
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Rural Motor Euxpress - 


By S. W. Fenn* (Non-Member) 


ways Transport Committee of the Council of Na- 

tional Defense and the purpose has been to bring 
the automobile manufacturer into this activity and 
through the manufacturer some 40,000 dealers distributed 
all over the country. Through the sales managers of 
truck and passenger car manufacturers we have sent 
form letters to dealers, telling them of this activity, and 
on receipt of a dealer’s name from the manufacturer we 
have supplied him with our literature. If he has been a 
progressive dealer and alive to the opportunity presented 
by the war, he has either interested others to organize 


and operate a rural motor express line or he has tackled 
the job himself. 


Or: work has been in cooperation with the High- 


WorkK AccOMPLISHED IN Iowa 


In the State of Iowa the International Harvester Com- 
pany has been very active in this work. In and around 
Mason City it laid out a series of five routes, ranging 
from 90 to 150 miles in length and operated International 
trucks over these routes to demonstrate that rural motor 
express is a live business proposition. This was done 
so well that a company was organized by the leading 
business men of that city with a capital of $50,000 
and the lines were taken over. The International Har- 
vester Company could never have interested these men 
to the point of buying its trucks and operating a 
rural express line without first demonstrating the prac- 
tical value of the movement to the communities it served. 
The result has been that the business has grown to such 
proportions that additional capital has been subscribed 
and additional equipment purchased. 

Recently, on one of the lines operated by this company 
at Mason City, two trucks, one a 34-ton and the other a 
1'4-ton International, made the trip from Albert Lea, 
Minn., to Mason City, Iowa, loaded with foodstuffs, over 
a new dirt road in a driving rainstorm. The distance, 42 
miles, was made in 6 hr. and 40 min., at a cost of $24.80, 
which covered all overhead, depreciation, interest, etc. 
The cost of shipment by rail would have been $41.40. 

The salesman responsible for the organization of the 
lines around Mason City was J. D. Eggleston of the 
Mason City branch of the Harvester company. I have 
had considerable correspondence with Governor Harding 
of lowa, who had assured me of his desire to cooperate, 
and, as the Highways Transport Committee had not yet 
been formed, I laid the work of Mr. Eggleston before 
him. The result was that Mr. Eggleston was called be- 
fore the Council of National Defense at Des Moines and 
the Governor commissioned him to perform a like ser- 
vice in every other community in the State. He will sell 
something around 200 trucks before other dealers com- 
mence to realize what this movement means to them, for 
in and around Cedar Rapids and Council Bluffs alone he 
has sold 150 in a work that is entirely essential to the 
Winning of the war. Other dealers in Iowa are at last 
actually doing their bit, and other makes of truck are 
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appearing on the highways hauling the foodstuffs of the 
Nation. 


Movine Crops By Moror Trucks 


I recently received a letter from Senator Cummings 
of Idaho in which he stated that the farmers of the Ar- 
bon Valley were about to harvest 500,000 bushels of 
wheat. This wheat had to be hauled 60 to 75 miles. 
Senator Cummings said that this was a problem that 
could be solved only by the motor truck, and that if the 
wheat was not moved the farmers would next year pro- 
duce less than half of this year’s crop. Interested dealers 
were put into communication with Mr. Turner, chair- 
man of the Highways Transport Committee at Kimberly, 
and the result is that rural motor express lines will move 
this all-important crop. 


In and around St. Louis, C. E. Lightfoot, manager, 
St. Louis Branch of the General Motors Company, has 
been very active and has been instrumental in forming 
six or eight different rural lines, operating Pierce-Ar- 
row, Packard, G. M. C., Service and various other kinds 
of trucks. While the roads are generally good, they have 
a stretch of 10 miles of unpaved highway that is holding 
back the work. Mr. Lightfoot tells me that if the Fed- 
eral Government would release a few cars of road ma- 
terial so that this 10-mile stretch, for which the money 
has been found, could be repaired, they could relieve the 
railroads to the extent of releasing from 75 to 100 freight 
cars a month for war work. 


One dealer of passenger cars was induced by us to 
take on a truck and is now operating a rural express line 
out of San Bernardino, Cal., using White trucks. 


DEALERS ORGANIZE RuRAL LINES 


Dealers have been responsible for the organization of 
rural lines in every state in the union, and in some 
states, such as South Dakota, Wyoming, Montana, Okla- 
homa and Arkansas, where road conditions are very bad, 
this work has gone ahead despite that fact. 

In Tennessee, G. E. Glaser is running an interstate 
rural motor express line, taking in the States of Ala- 
bama and Georgia, as well as his own. He has estab- 
lished his system on a sound business basis and is now 
considering extending his activity over the entire South. . 
He informed me that he was hauling 50 tons a day. In 
his first week he cleared a profit of $800, and his opera- 
tions are growing fast. 

One automobile dealer in South Dakota tells us that 
he is operating a line from Deadwood to Sundance, Wyo. 
He makes the trip in about 5 hr., whereas the railroad 
takes from three to five days for delivery on account of 
extra handling and billing and rebilling. 

I believe that the dealer has learned that the proper 
way to organize a rural line is for him to lay out the 
route or routes and demonstrate to the prospective buyer 
and operator what can be done and that there is money 
in it for him. That is what most dealers are doing, and 
they find that this method brings success. Other deal- 
ers are finding that with the curtailment of passenger- 
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car production they will have to turn to something to 
keep their organizations alive until the end of the war, 
and they find that rural express not only does this for 
them, but that they can make as much profit from this 
activity as they can in selling cars. 

Our purpose is to keep the sales manager of the manu- 
facturing company informed as to the activities of his 
dealers and to bring the dealer and the State Highway 
Transport Committee together. 

I believe that about 500 motor trucks have been sold 
‘for rural express work in the past 342 months. We know 
that over 200 have been sold for this essential work, for 
we have the data in our files, giving the lines and the 
makes and sizes of trucks employed. 


ACCOMPLISHMENTS OF Moror EXPRESS 


Rural motor express has more than made good, for it 
is not only inducing the farmer to practice more in- 
tensive methods, but is causing him to raise larger crops 
and bringing him greater profit, giving the centers of 
population more food at less cost and in a better and 
fresher condition, and creating a popular demand for 
better highways and more extended use of motor trucks. 

Secretary Redfield of the Department of Commerce 
has said that our system of transportation is not a unity, 
but rather a trinity, and that to get a perfect service we 
must link up the three main mediums of transportation, 
the railroads, waterways and highways. Neither the rail- 
way nor the river serves the farmer. His transportation 
needs have been neglected, and he above all men, should 
have transportation, for the product of his labor is es- 
sential for the maintenance of life. This war has shown 
how necessary transportation for him is, and it is the 
duty of the motor truck manufacturer and dealer to 
furnish it. 

If the dealer will find the route and furnish the trucks 
we will assist him to organize and operate, or we will 
help him to sell the trucks to the man who will operate. 

The time is now—the need is now, and when the dealer 
takes advantage of the opportunity presented, he will 
have laid the foundation for a brighter future for him- 
self and for a greater industry. 


Supplementing his paper, Mr. Fenn presented a report 
of a test with motor trucks issued by the International 
Harvester Company. At Indianola, Iowa, there is a line 
operating to Des Moines, where, under tests, they were 
able to carry freight by motor truck for $17.35. Hauling 
the same kind of load by freight over the railroad cost 
$23.41. The load was handled five to six times by freight 
and only twice by truck. It arrived when sent by truck 
in a fresh condition the same day it was shipped, where- 
as it did not get into Des Moines until the next night by 
the railroad. In another case of goods sent between 
Des Moines and Winterset, the cost of shipping by truck 
was $5.63 and by railroad $10.34. 


THE DISCUSSION 


S. P. MCMINN :—What is the method of charging for 
transport by truck, and what are the average charges? 

Mr. FENN :—The charges are based upon the physical 
condition of the country, the kind of truck used and the 
produce hauled. The only way to arrive at that is, I be- 
lieve, to find the actual hauling cost, including fixed and 
running charges, giving the farmer a rate as reasonable 
as possible, so that he will be able to make a fair profit 
on what he produces. 

I believe that the average rural motor express charges 
are well under the express, and in some cases lower than 
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the freight charges. The rural express is more efficient 
than freight or express, considering the time of delivery. 

Not long ago we had goods shipped from Lancaster— 
eggs and young chickens—by the Post Office Department. 
A freight car and a truck were loaded at the same time; 
both carried an equal amount of eggs and chickens. When 
the truck got into New York there were only a few eggs 
broken and one or two chickens dead. Of the goods 
shipped in the freight car there were, I believe, eighteen 
cases of eggs broken. The Post Office Department gave 
out the figures. I think we cannot consider trucks ef- 
ficient for long hauls, anything over 100 miles, but they 
are efficient for hauls of about 50 miles. 


H. C. GIBSON :—Have you any data on the reduction of 
cost of truck operation by the use of kerosene? I have 
just finished conducting the New York Herald test run 
to Washington and return, in which we had about twenty- 
one cars running on the road; they all completed the trip, 
and about half of them were running on kerosene very 
satisfactorily, some of them reducing the cost of opera- 
tion not only by the increase in mileage they made over 
the average of those using gasoline, but also in the fact 
that kerosene is on the average about 12 cents per gal. 


Mr. FENN :—No, I believe that has not been tried out. 
That is up to the manufacturer, I think. The average 
man who operates a rural express has not much experi- 
ence in those things; he takes what is at hand, and the 
only thing he knows about is gasoline. 

CHAIRMAN C. F. Scott:—I would like to ask Mr. Fenn 
what types and sizes of truck have been used most in 
the rural express; what sizes seem to be most economical 
for general service? 

Mr. FENN:—One-half to two and a half, and three 
tons. Anything over three tons is pretty heavy for 
the present condition of the roads. Where the roads are 
not good, light trucks will negotiate them better and 
with less damage to the highways. I believe that after 
rural express has demonstrated that it has come to stay, 
better highways will follow. 

CHAIRMAN Scott :—Are a large number of these trucks 
converted passenger cars, like converted Fords, for ex- 
ample? 

Mr. FENN:—No, they are mostly new trucks. Lines 
that we hear of every day are run with new equipment. 

TIRES 

Mr. WATSON :—I would like to ask what the experience 
has been in reference to pneumatic tires used on trucks. 
Are they using those to any great extent? 

Mr. FENN:—They are using pneumatic tires more or 
less for the light trucks, and they get over the ground 
very much faster, of course, and there is less wear-and- 
tear. Over a rough road pneumatic tires are very much 
more efficient than solid tires. 

Mr. WATSON :—Considering the efficiency of the tire, 
does it pay to use pneumatic tires in preference to the 
solid ones on, say, a 2-ton truck? 

MR. FENN:—I believe it does. I think it is a better 
proposition, more rapid, less wear-and-tear, and less jar 
on the load. 

N. B. PoPpE:—The distinction between transport by rail 
and transport by road is that in the case of the common 
carrier, that is, the railroad, the right of way is owned by 
the institution itself, its construction is absolutely con- 
trolled by its engineering and business departments, and 
the problems of traffic and of operation are unified under 
a single control. The highway, on the other hand, is 
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public property; the vehicle is in the hands of the indi- 
vidual owner or the corporation which is just learning 
the problems of operating fleets of vehicles. The situa- 
tion is this: our roads have grown from accidental cow- 
paths to what we consider very fine roads. They are not, 
however, adequate to the traffic of the present day in most 
cases. ‘In the few instances where highways are satis- 
factorily withstanding the loads of the present day they 
are, with few exceptions, concrete roads. The State au- 
thorities, the Federal authorities and the experts who 
have been enthusiastic over the highway proposition for 
years and years, have been doing their best to bring 
together the resisting qualities of the highway and the 
wearing qualities of the vehicle; that is to say, to 
strengthen the roads to a point where they will with- 
stand the demands of modern traffic, and to stimulate 
the disposition of the public to pay for the kind of roads 
we must have. 

The emergency of the war has stimulated highways 
transport to an unbelievable degree. The result is that 
the roads have broken down in many cases. A very sub- 
stantial movement is under way to improve the roads, to 
provide funds for their development. There is an 
abundance of engineering ability to determine how they 
should be built and where they should be built. The 
difficulty that the roadmakers encounter, however, is that 
they do not know what the ultimate wheel loads of motor 
trucks will be. They find the truck engineers reluctant 
to give them any information, and the public reluctant 
to pay for roads which, under present circumstances, 
appear to be adequate to the situation. Now, that is a 
very large proposition. There is a great deal involved 
in it, and it is going to take a long time to thresh it 
out. Our highways today are inadequate, and the up- 
building of our highways will be entirely a hit-or-miss 
proposition until we know how big our trucks are to be 
built and how heavily they are to be loaded. 

CHAIRMAN ScotT:—I would like to ask whether the 
use of pneumatic tires on the big trucks has any direct 
relation to the ultimate wheel loads? Can you run a 
pneumatic-tired heavy truck over the road with less 
damage than you can a truck having solid tires? 

Mr. BerrY:—If you have economy in speed, you must 
pay for it in damaged roads. Granting that pneu- 
matics permit greater speed and impose less strain on the 
truck, I believe you cannot drive the heavily loaded truck 
over a road at relative maximum permissible speed with 
any less damage to the road. 

C. F. CLARKSON:—Extensive highway motor truck 
haulage is a development that is bound to come. We 
have heard for a long time about the motor truck being 
efficient for short- hauls compared with hauls by rail. 
The railroads have lost a good deal of their so-called 
short-haul traffic for one reason or another. I believe 
they are not going to get that business back. 

We must have roads sufficiently strong to withstand 
all-year traffic of motor trucks. The heavy motor truck 
traffic of. the last several months has played havoc with 
the highways which succeeded the obsolete macadam road. 
We must have a hard-surface road, with a good founda- 
tion of concrete, and a road sufficiently wide. Anything 
else would be futile. Ordinary highways when subjected 
to severe heavy traffic become absolutely dangerous. 

We know that there has been a great deal of relatively 
long-haul motor-truck traffic in England for some time, 
the so-called store-door traffic. ‘When the war came on, 
an order was issued that no hauls of 25 miles or less 
should be made from certain cities in England by the 
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railroads, unless there was some real necessity for it, 
just as at one time here recently the express companies 
issued a request that nothing be delivered to them for 
shipment within 50 miles or such a matter, but be 
handled by motor truck. 


RAILROAD SHorRT Haut 


Mr. FENN:—Robert Wright, before a meeting of 
the Highways Transport Committee, stated that he be- 
lieved the railroads would never again care for the short 
haul. He is, I believe, Assistant to the Director of Rail- 
roads. He stated that it had never been very profitable 
to the railroads; that they look upon motor truck trans- 
portation very favorably as a relief and think it will 


continue after the war the same as it is today, and ex- 
pand and grow. 


I believe that the highways will increase in extent and 
quality as truck transportation over them expands. 

The rural express is not in competition with the rail- 
road at all; it is running from districts where there is 
no railroad, no form of modern transportation. It will 
be a necessity after the war as much as it is now. In 
fact, some parts of the rural districts have never been 
tapped by transportation at all. The products of the 
farm have been hauled to the market centers by horse- 
drawn carts, taking the farmer from the farm a whole 
day at a time, wasting time and decreasing production. 

C. R. BISSELL:—I would like to ask how many days 


during the winter the roads are impassable in this ex- 
press service? 


Mr. FENN:—They have not been through a winter 
yet, but I understand they are going to keep the main 
highways open this winter. The probabilities are that 
we will not have another winter such as the last for a 
good many years. 


Mr. PoPpE:—As to the relation between rural express, 
or short-haul express, and the work of the railroads, it 
has been found that the cost of stopping a freight train 
is something like $6.85. Where package freight going to 
small communities a short distance from the terminal is 
concerned, the cost of stopping and restarting the train 
and handling the freight is a very large proportion of the 
cost of the haul. In such a case it is really cheaper to 
haul by motor truck than by rail. It is difficult to define 
the point at which motor truck service comes in. It is 
obvious that, given a sufficient volume of goods to be 
moved, it is much cheaper to move them over rails than 
over any sort of road not absolutely smooth in surface, 
and by a hard tire rather than a resilient one, because 
the latter means that you are continually mounting a 
hill. However, there are other considerations involved, 
mainly organization matters having to do with the over- 
head in operating a large transportation system. These 
make it actually cheaper in many instances to move goods 
by motor truck than by rail. 

Another point is the distinction between rural express, 
interurban express and just plain motor truck haulage. 
That is a little hard to bring out clearly. Rural express 
was conceived, as Mr. Fenn has qutlined, as a means of 
intercommunication between the farmer and his market. 
Until this time, the farmer has never been recognized as 
a source of transportation, save where bulk commodities 
are concerned. We recognize that wheat and corn, and 
other products of the farm that come into the big centers 
by the trainload, originate in the country and must be 
moved to the rail-head, but we have never recognized the 
farmer himself as the source of transportation which he 
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actually is. The reason for this has been that he has 
taken care of his own transportation needs. 

GENESIS OF RuRAL Express 

Now the conception of the rural express line is that it 
shall go from one farm to another and collect the products 
which are inbound to the market, carry them in, and 
return to the farmer the goods which he must have, the 
store goods, the luxuries, the fertilizer, the implements 
and the various other things of which he is a buyer. As 
Mr. Fenn has pointed out, it takes a great deal of the 
farmer’s time to go to market. 

The little seedling rural express line running into 
Washington, which was developed down in the State of 
Maryland, and was a kind of pet project with the 
Highways Transport Committee, was a line developed by 
a farmer who was bright enough to see some years ago 
that he could save a great deal of time and money if he 
used a truck to cart his milk into the city. It was not 
very long before that farmer’s neighbors saw that he 
was going by their place every day at a certain time, and 
they asked him to take some of their stuff in and do a few 
errands for them. Thus it came about that the man, 
whose name is Barnsley and who lives in a very small 
town in Maryland, came to do the entire transportation 
business for a group of twelve or fourteen farms. That, 
in the estimation of the Highways Transport Committee, 
is an ideal example of rural express. 

The nucleus for this movement is the enterprising 
farmer who can organize his neighbors and start this 
sort of thing going. In some instances garage men have 
gone into it. The movement was not, however, fast 
enough for the Food Administration, which has become a 
very important factor in this matter, and so the system 
of promotion, which Mr. Fenn represents tonight in part, 
was organized. 

KEROSENE AS FUEL 

CHAIRMAN Scott:—tThis subject is so large from an 
economic standpoint that we sometimes overlook the 
details, and still a lot of the details are extremely in- 
teresting to the engineer, and not the least, I think, is the 
matter of economical movement by better use of fuels. 
A few minutes ago you heard Mr. Gibson say that he 
was working on the New York Herald test. I am sure 
that he would like to tell us in a few minutes something 
about that test and the results achieved in the way of 
operation on cheap fuels. 


Mr. GIBSON :—I have in my head at the present time’ 


the intricacies of twenty-one different apparatus and 
the performances of these—some of them on kerosene 
and some on gasoline—and so I cannot be very accurate. 

The majority of the cars in the run were Fords, and 
the classes of car ranged from that to a 1911 six-cylinder 
Winton, along with which is classed a Packard of about 
the same size, one of those that weighed, with its load, 
some 5200 lb.; the Fords weighed about 1700 or 1800 
lb., average load; some of them weighed more. 

The interest, I think, lies more in those cars which 
were burning kerosene, although it is rather remark- 
able that the best performer of all, so far as mileage 
goes, used gasoline, with apparatus for the purpose of 
adding air to the mixture, inserted between the car- 
bureter and the manifold, and operated by the foot- 
throttle. It took a certain quantity of air through a 
pipe which was. laid quite close to the exhaust pipe. 
That car made 26 miles on a gallon. 

The kerosene devices did pretty well 
23 miles on a gallon. Some of the 


-something like 
kerosene devices 
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were extremely simple—nothing more nor less than a 
manifold with various passages, some for the exhaust 
and some for the inlet. The simplest of all of that class 
of apparatus performed remarkably well. It consisted 
of a passage around the block; a composite manifold, 
which was a block, the passage from the carbureter go- 
ing around the outside, so that only one side of this 
passage was exposed to the heat of the exhaust, and 
then turning in, becoming an inlet manifold. It per- 
formed very well and was absolutely simple. 

Another kerosene device on a Ford was one in which 
the mixture of kerosene vapor and some air was taken 
through a pipe of about 7/16 in. diameter, brought 
up from the jet straight, then curled around, making a 
helix, and brought up straight again. That rich mix- 
ture was a mixture with cold air, close to the manifold, 
where the division occurred, going to the two inlet 
parts. The curved pipe was surrounded by heat from 
the exhaust. That performed very well, about 201% 
miles on a gallon. 

One thing that I noticed particularly was that nobody 
seemed to provide in any of the kerosene-burning 
devices for the removal of coke deposits that would 
occur in the heated passages that the kerosene went 
through. Twenty years ago I had experience with a 
gas engine using kerosene and found a tremendous lot 
of deposit of very hard carbon in the passages of the 
vaporizer. It was found necessary, after several 
months’ use of the engines during working hours every 
day, to take a reamer and work hard to get that deposit 
out. It seems to me that any kerosene device in which 
the kerosene has to vaporize in passages must be provided 
with means for removing deposits of that character. 

An interesting feature of the run was that when the 
kerosene cars stopped and called for kerosene it took, 
I believe, an average of 5 min. to persuade the garage 
man that kerosene, and not gasoline, was wanted. 
Most of the garage people had no kerosene, and those 
needing it had to go to the grocery store, where it was 
even harder to persuade them that kerosene was wanted. 
This shows that a great deal of education is necessary 
to bring people to the thought that it is possible to use 
kerosene in an automobile. 

CHAIRMAN ScottT:—May I ask the weight of the ve- 
hicle that did the 261% miles? 

Mr. GIBSON :—About 1800 lb. It was a Ford. 

L. G. NILSON:—I would like to ask whether there 
was any difficulty in switching over from gasoline to 
kerosene? 

Mr. GIBSON:—That is very interesting. I was sur- 
prised to see how quickl¥ they got on to kerosene and 
ran satisfactorily. Certain Government 
Washington were surprised at that. 
skeptical. 
should say 


officials in 
They were quite 
One man started his car on gasoline and I 
in about 25 sec. he performed the operation 
of switching over from gasoline to kerosene, and was 
immediately under way. The car had been standing for 
about an hour at that time. It was pretty much the 
same with most of the kerosene devices that we used. 
Some of them did give a nasty, smoking, gulpy exhaust, 
even after a minute’s run, but the majority of them 
were splendid. 

Three of the devices, I think, had double-float cham- 
bers, one for gasoline and one for kerosene. Others had 
separate carbureters. Those with duplicate float-cham- 
bers seemed to give the best operation. 

The acceleration of the cars operating on kerosene was 
remarkable. One of them had an extraordinary record 
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for flexibility, as well as for acceleration. A Ford 
throttled down on kerosene to 1 mile per hr., which 
is almost unbelievable. Then it accelerated from that 
to 35 miles per hr., in about 17 sec., I believe. That is 
pretty good operation, pretty good flexibility. 

A. M. WoLF:—I would like to ask whether it was ob- 
served that there was any difference in the operation of 
exhaust-heated devices throughout the conduct of the 
test. I believe that the exhaust heat when used should 
be thoroughly controlled; a manifold may get too hot, 
or under certain weather conditions be too cold. 

Mr. GIBSON :—It was admitted by several of the man- 
ufacturers of the kerosene devices that it is essential 
to control the amount of heat. Some of them controlled 
that by admitting more cold air. 


Foop ADMINISTRATION N ECESSITIES 


GEORGE H. PRIDE:—The rural express movement is a 
thing that initially does not appeal to the majority of 
people. To be quite frank, it did not make much of an 
appeal to me. It seemed remote compared with any- 
thing I had come in contact with. But it grows on you 
when you go into it. The way it is being built up is 
this: Mr. Hoover at lunch about three weeks ago made 
the amazing statement that he believed more than 
40 per cent of all the potatoes that are raised in this 
country never reach the ultimate consumer. There is 
either loss in transit or a lot of potatos are raised by 
different farmers in such small quantities that it does 
not pay to drive with them 15 miles to market; and so 
they feed them to the hogs. That applies to all the 
types of farm produce, with the possible exception of 
the hardy grains, which will stand tardy transportation 
and can be kept for an indefinite period. There are 
many by-products of the farm that at the present time 
are fed to the cattle, for the reason that they are pro- 
duced in such small quantities each day that it is ob- 
viously disadvantageous for the farmer to hitch up his 
team and drive to the market with them; as, for in- 
stance, a few gallons of cream. It would cost him more 
to deliver the cream than it is worth, whereas through 
the rural express he nets about $3.50 each day from it. 
That makes a good earning which has been going in times 
past to the pigs. It is true that the pigs grow fat but 
not in proportion to the dollars and cents. 

The rural express movement has been picking up 
slowly to be sure. To my mind it is quite probable that 
after the war is over the use of the motor truck by 
the farmer—and that is what this rural express is— 
will present the greatest field conceivable for the auto- 
motive industry. The farmers have a marvelous ¢ca- 
-pacity for absorption, and rural express will greatly in- 
crease, shall we say, not the productive wealth of the 
country, but the productive wealth of the country which 
is actually transmuted into dollars and cents. This is 
a ¢ommunity proposition. Roughly, the method of de- 
veloping it is to get a list of farmers on a reasonably 
good road, and that means a road over which a truck can 
operate under ordinary conditions a reasonable number 
of days in the year; not necessarily a concrete road. 

A questionnaire is sent out to the men within a rea- 
sonable distance of the road, asking what commodities 
they could sell if they had the means of getting them 
to the market; and whether they happen to know any- 
body in the neighborhood who would be suitable to run 
the express. Then find the man who seems best fitted 
for the work, and suggest that he go into it. I want to 
say that there has not been a single failure in that 





method up to this time. 

Keeping the man on the farm is a most important 
thing. If you can have somebody else do the aggregate 
delivery of several farms and keep the farmers at home 
there will be more production. : 

The farmer who has differed in his processes hereto- 
fore is being speeded up, as have all other lines of in- 
dustry, wherever the motor truck is injected. 

Owing to the shortage of man power, the motor truck 
is only one form of automotive practice; the farmers are 
adopting all sorts of automotive devices. 


By having the rural express run by a man in their 
community the farmers have confidence in him, and he 
not only delivers material but acts as their selling and 
purchasing agent, exacting a small fee which they are 
quite content to pay. 


The rural expressman develops the return load on his 
own hook. 


DEMOBILIZATION 


There is another line on which we are just about to 
start, which is very interesting, and that is the rela- 
tion of highway transport to the reconstruction period 
after the war, because we are all perhaps a little op- 
timistic as to when the war is going to end. In fact, 
many of the Government departments, if not all of 
them, are now devoting considerable thought to this. 
Secretary Lane, in his capacity of Secretary of the In- 
terior, made a very interesting statement as to his idea 
of one very practical method of handling the demobiliza- 
tion. He said, “You will have millions of men return- 
ing here who have become accustomed to an outdoor life 
and will not want to choose indoor vocations, even if 
such positions were open. There will be a great change 
in many things we are doing now.” He outlined the 
vision of our becoming practically a farm country. He 
said he thought that no land that was tillable should be 
permitted to remain untilled, even if the owners of it 
feel they are financially able to maintain it in that 
condition. He said furthermore that the huge timber 
lands in the West which had been cleared but net 
stumped, should be stumped, not by private enterprise 
but by the Government, because private enterprise is 
slow; that this land should then be prepared for cultiva- 
tion; that the same method of procedure should be 
adopted to cultivate those lands in the West that are 
now uncultivated owing to lack of water. In other 
words, reclamation projects should be adopted in all 
the areas where possible, and should be conducted by 
the Government; that this land should then be sub- 
divided into farms of reasonable size, but not too big; 
that the men owning them should not actually live on 
the farms, but in a community, as in the communal sys- 
tem in France, where the houses are all together, and 
social intercourse is enjoyed. In conjunction with this 
a very comprehensive highway campaign should not only 
be undertaken but the highways should be of such a 
character as to stand reasonable traffic, and that the 


. most economic means of transportation in the way of 


motor power should be adopted. 


APPEAL OF THE Motor TRUCK 


The singular thing that has appealed to me through- 
out all the talks with these people is the fact that when 
you talk of highway transportation there is nothing in 
their mind but motor trucks; they seem to have forgot- 
ten the horse completely. Whether because the motor 
truck is the more potent means or has been well adver- 
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tised, I do not know, but when you speak of highway 
transportation they think of motor trucks. 


Vast Highway CONSTRUCTION IN SIGHT 


One of the greatest lines of development and one to be 
watched most carefully in the reconstruction period is 
highway building and the use of the highways. We are 
working at present on a more or less model law for 
limitation in weight and speed of trucks, and also on 
tires and licenses. I hope that the different highway 
departments, which have insisted they must have some 
standard to work to, will be able to take this standard 
and design their work to meet it. 


After the war is over I think there will be a highway 
construction campaign so great that it cannot be com- 


388 THE JOURNAL OF THE SOCIETY OF AUTOMOTIVE ENGINEERS 





pared with anything that has occurred in the past 
throughout the country. The country is wild for high- 
ways. 

S. A. E. ProBLems 


CHAIRMAN ScoTT:—lIn closing this subject of high- 
way transport I think we ought to fix in our minds 
the appeal which it carries to the Society of Automotive 
Engineers. The legislative problems and the road- 
building problems means much, but perhaps not as much 
in our regular routine of work as the automotive prob- 
lems. We face in the future not only a great increase in 
the use of motor trucks, but problems of service, prob- 
lems of accessories, enormous additions to the automo- 
tive industry as we know it today. These are some of 
the things that we should be thinking of. 





ACIDITY IN BALL AND ROLLER BEARING GREASE 


ITH a view to securing definite data on the effect 

upon the life of ball and roller bearings of a grease 
containing from 0.3 to 1 per cent of acidity, letters were 
sent to a number of bearing and lubricant manufactur- 
ers. In the letters the manufacturers were also asked 
to give their opinion on the relative merits of vegetable 
and animal oils in greases and how the viscosity of the 
mineral oil used affected its lubricating qualities. 

The replies received were almost unanimous to the 
effect that lubricants containing either 0.3 per cent of free 
acid, or acid in any form subject to decomposition would 
affect the life of the bearings adversely, since it would 
cause pitting, with a resulting increase in the amount of 
friction and wear, thus defeating the purpose for which 
the bearing was used. Sulphuric acid was mentioned 
in two or three of the replies as being particularly un- 
desirable, and for that reason oils of the asphalt type 
were not favored, since this acid was used in refining 
that type of oil and was generally present. On the other 
hand, one reply was that a grease containing 1 per cent 
of oleic acid would give just as satisfactory service as 
one containing 0.3 per cent, provided that was the only 
difference between the two. One ball bearing manufac- 
turer stated that any grease containing more than 0.1 
per cent could not be used, as the highly polished ball 
and ring surfaces became more or less corroded accord- 
ing to the percentage of acidity. It was also pointed out 
that a bearing operating in a grease containing an 
unnatural ‘amount of acid could be recognized by 
more or less pronounced rust spots where no rolling 
action took place, while the ball and ring surfaces proper 
were usually dull and scratched as if from the presence 
of an abrasive. The percentage of chromium present in 
the steel, it was brought out by one manufacturer, seems 


to counteract the effects of the acid in the grease to 
some extent, high-chromium steels corroding much less 
in the same length of time than those having a low- 
chromium content. 

Mineral oils were almost unanimously recommended as 
bearing lubricants, the objection to vegetable oil being 
its tendency to dry or oxidize and the decomposition of 
the animal oils. One of the replies indicated that a lime 
soap grease with either animal or vegetable oils was 
satisfactory, while a soda soap grease with animal oil 
was better than a soda soap vegetable grease. One lubri- 
cant manufacturer recommended a combination of all 
three oils. One of the bearing manufacturers was in 
favor of the grease made from mineral oil thoroughly 
saponified by either lime or soda soap. Freedom from 
foreign substances such as graphite, cork, etc., was em- 
phasized by another. It was also pointed out in this 
connection the objection to the former was that while 
the addition of graphite to a grease was valuable in the 
bearing of the plain type, it acted as an abrasive with 
ball bearings. 

The replies did not contain much information on the 
subject of viscosity of mineral oil, but where this ques- 
tion was answered the consensus of opinion was that 
the viscosity depends entirely upon the conditions en- 
countered in service. One manufacturer stated that an 
oil of low viscosity should be used for high speeds and 
light loads, while where the speed is slow and the load 
heavy a highly viscous oil or grease could be employed. 
Another bearing manufacturer stated that he preferred 
oils which clung to the bearings, since if the oil was 
too hard it would not follow the bearings but would pack 
up in the spaces between the cage housings, while -oil 
that was too soft was difficult to retain. 
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Current Standardization Program 


HILE a number of important routine engineer- 
ing standards have been established, a number 
of others are awaiting action by the various Di- 


visions of the Standards Committee. The brief résumé 
of the status of this work is presented below: 


AERONAUTICS 


Practically all of the subjects mentioned in the Novem- 
ber JOURNAL still remain to be acted upon. It is planned 
to hold a meeting of the Aeronautic Division at which 
some action, it is expected, will be taken before the meet- 
ing of the Society in January. 


BALL AND ROLLER BEARINGS 


Meetings looking to the establishment of a taper roller 
bearings standard list of sizes were held on Oct. 23 and 
Nov. 6. At the first of these it was pointed out that the 
establishment of such a standard would facilitate service 
to customers, as well as reduce the cost to them, and fur- 
ther would simplify manufacturing and effect certain 
economies in production. At the latter meeting it was ex- 
plained that it was not the intention to attempt imme- 
diate reduction of the list to practice, but rather to pro- 
pose a standard to be published and distributed to pur- 
chasing agents and designing engineers. The change 
will take some time and do away with many sizes that 
will become unnecessary, but those special sizes required 
by the trade will not necessarily be eliminated. It was 
decided that two series of roller bearings approximating 
the 200 and 300 series of ball bearings should be pro- 
posed for standard. Another meeting on the whole sub- 
ject was held in New York on Nov. 20. 


ELECTRICAL EQUIPMENT DIVISION 


A meeting of this Division will be held soon. It is ex- 
pected that the subjects of sleeve-type generator mount- 
ings and sleeve-type starting motor mountings, upon 
which preliminary work has been done, will be completed 
at that meeting. 


ENGINE DIVISION 


The dimensions for bracket generator mountings which 
were recommended by the Electrical Equipment Divi- 
sion in June will be completed when the Engine Division 
establishes the dimensions and definite location of the pad 
cast on the engine to carry the generator bracket mount- 
ing. Work on dimensions for engine support arms or 
general engine mounting dimensions for cars will be 
proceeded with at a meeting of this Division which has 
been called for an early date. 


MISCELLANEOUS DIVISION 
At the meeting of this Division held on Nov. 19, flex- 


ible tubing dimensions for hot-air intakes and ball-and- 
socket joints for carbureter and magneto controls were 
considered. 

The question of machine screw nut standards was 
taken up. A meeting of manufacturers of nuts was held 
on the same day, the members of the S. A. E. Miscel- 
laneous division and of the Committee on the Standara- 
ization of Machine Screw Nuts of the American Society 
of Mechanical Engineers participating. A joint meet- 
ing of the Miscellaneous Division and of the A. S. M. E. 
Committee was held later in the day. 

A number of other subjects were considered by the 
Miscellaneous Division. 


SPRINGS DIVISION 


Following the meeting of this Division in Washington 
on Oct. 21, the manufacturers of springs were circular- 
ized to ascertain if the finishes recommended were ac- 
ceptable. The majority of the replies received at the 
time of going to press favor the finishes proposed. 


STATIONARY AND FARM ENGINE DIVISION 


The work of this Division includes the adoption of the 
National Gas. Engine Association Standards to S. A. E. 
work, the adaptability of S. A. E. Engine Testing Forms 
to the work of this Division and the approval of various 
existing S. A. E. Standards and Recommended Practices 
in this field. Other matters to be considered later include 
the simplification of engine sizes according to horse- 
power ratings, voltage and capacity ratings for farm 
lighting outfits, the standardization of mounting dimen- 
sions for engines mounted on portable trucks, and crank- 
shaft diameters and extensions for pulleys. 


TIRE AND RIM DIVISION 


It is planned to hold a meeting of this Division as soon 
as possible at which it is hoped important subjects, such 
as solid tire sizes, solid tire sections and contours, and 
base bands for solid tires can be definitely reported. 
There are also extensions or revisions of present stand- 
ards to be considered. 


TRANSMISSION DIVISION 


A meeting of this Division has been scheduled the sec- 
ond week in December to consider universal joint con- 
nections, transmission drive for speedometers, transmis- 
sion mounting for tire pumps, and gear shifter forks 
and grooves. 

Several of the Divisions will hold meetings within the 
closing weeks of the year, so that reports can be made 
by them at the meetings of the Standards Committee 
and of the Society in January. 
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the announcement was made that, through the 

courtesy of Mr. George H. Houston, vice-president 
of the Wright-Martin Aircraft Corporation and vice- 
president of the Society, arrangements had been made 
for an inspection trip by the members of the Section to 
the New Brunswick plant. That this opportunity of see- 
ing the Hispano-Suiza engine under production was 
greatly appreciated is indicated by the fact that over 200 
members signified their intention of attending; thus 
necessitating the division of the party into two groups, 
the first making the trip to New Brunswick, Nov. 2. 
Arrangements have been made for the second group to 
inspect the Long Island City plant, Dec. 7. At this 
plant the 300-hp. high-compression Hispano-Suiza en- 
gines are being produced. 

At the New Brunswick plant the members were divided 
into groups of eight or nine and conducted through the 
various departments by engineers connected with the 
company. 

After the inspection trip the party motored to a hotel 
for luncheon as guests of the Wright-Martin Corporation. 
‘The following addressed the members at the luncheon: 
H. M. Vrane, vice-president and chief engineer; H. O. 
C. Isenberg, assistant factory manager, and Guy W. 
Vaughan. Mr. Crane brought out the point that the 
operation of the Wright-Martin plant in full production 
was the result of a vast amount of work which at other 
times would have meant ten or fifteen years’ development, 
and that the work of the past year had been one of tran- 
sition from one kind of work to another, as in many other 
plants throughout the country. He cited the realization 
of quantity production of an aviation engine of 2 lb. per 
hp. weight. This result had been brought about, accord- 
ing to Mr. Crane, by a combination of design, workman- 
ship and infinite attention to details, the strange part 
being that the engine was no harder to build than an 
engine weighing 10 to 15 lb. per hp. 

Mr. Crane stated that in his opinion the aviation en- 
gine situation has not reached the point where there is 
any “one” engine, but that each type has a distinct pur- 
pose of its own. The general designs are, however, simi- 
lar. He paid a tribute to the foundry engineering 
department which had made possible much of the splen- 
did results obtained, for in aviation engine work much 
depends on the proper molding of intricate aluminum 
parts. 

Mr. Isenberg spoke of the difficulties encountered and 
overcome, such as making babbitt adhere to the steel 
shell of the connecting-rod. He commended the Govern- 
ment inspectors highly, attributing much of the success- 
ful development of the plant to them. In speaking of 
the future plans of the company, Mr. Isenberg said that 
the building of aviation engines would continue, although 
the quantity turned out would be much less than at 
present. 

The December meeting of the Metropolitan Section 
which will be held on the eleventh will be a “British 
Night.” F. Leigh Martineau of the Institution of Auto- 
mobile Engineers of Great Britain will address the meet- 
ing, his subject being “Hydraulic Transmission.” Short 
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talks will be given by members of the British War Mis- 
sion and some of the latest war films will be shown. 

The meeting’ of the Minneapolis Section which was 
scheduled for Nov. 13 was cancelled on account of the 
epidemic of Spanish influenza. The next meeting will be 
held on Dec. 4 and the subject to be discussed will be 
“Tractor Drawbar Implements, Their Characteristics 
and Hitches.” 

A meeting to organize a new Section of the Society 
was held in the auditorium of the New Interior Build- 
ing, Washington, Nov. 13. Over 300 persons, of whom 
about one-half were members of the Society, attended 
the meeting, which was considered most successful from 
every standpoint. 

The following officers addressed the meeting: Rear- 
Admiral D. W. Taylor, Bureau of Construction and Re- 
pair, U. S. N.; Lieut.-Col. Edward Orton, Jr., represent- 
ing Brigadier General C. B. Drake, Motor Transport 
Corps, U. S. A.; Rear Admiral C. W. Dyson, Bureau of 
Steam Engineering, U. S. N.; Lieut.-Col. W. G. Wall, 
Ordnance Engineering Bureau, U. S. A., and Lieut.-Col. 
T. G. Gallagher, representing Major-General Kenly, 
Bureau of Military Aeronautics, U.S. A. Extracts from 
these addresses appear elsewhere in this issue. 

Herbert Chase, assistant secretary of the Society and 
chairman of the temporary committee on arrangements, 
presided at the meeting, which was opened with motion 
pictures on automotive war subjects. 

In explaining the reasons for the meeting, the chair- 
man said: For over a year the officers of the Society 
have had before them the suggestion that there be formed 
in Washington a Section of the Society similar to the 
local organizations in several cities of the country. Until 
recently the consensus of opinion has been that our 
members here were too busily engaged in war work to 
organize and carry on a local branch. Within the past 
few weeks many members of the Society have signified 
a desire to participate in and support the activities of a 
Washington Section, and a temporary committee was 
appointed to make arrangements for a meeting in which 
the matter could be fully discussed. 

The success of any section organization that may be 
formed here will unquestionably depend in large part 
upon the cooperation of the various Government depart- 
ments engaged’ in automotive engineering work. For 
this and other reasons it has seemed desirable to invite to 
the meeting the heads of these departments, in order that 
they may tell us briefly of the automotive engineering 
work they are carrying on, and give us the benefit of 
their views as to the desirability of our organizing a 
section here, thus bringing together Government and 
other engineers engaged in the solution of automotive 
engineering problems. We hope, therefore, that each of 
the guests who are to speak to us this evening will frankly 
express his views in this matter, telling us whether he 
thinks occasional meetings such as a Section might hold 
here would be directly or indirectly beneficial to the 
Government. 

We are fortunate in having with us the heads of sev- 
eral Government Bureaus intimately concerned in the 
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design, construction and-operation of all types of auto- 
motive apparatus. 

It was explained further that if any of the speakers 
believed that the Society could be instrumental.in solving 
some of the problems before their respective departments, 
suggestions to this effect would meet with a ready re- 
sponse. 

At the conclusion of the addresses the members who 
attended the meeting voted unanimously to adopt a peti- 
tion requesting the Sections Committee to recommend 
to the Council favorable action looking toward the forma- 
tion of a Washington Section of the Society composed of 
members resident in the District of Columbia, Maryland 
and Virginia. 

The following temporary officers were elected: Chair- 
man, Col. James W. Furlow; Vice-chairman, Orrel A. 
Parker; Secretary, Herbert Chase, and Treasurer, A. B. 
Cumner. 

Dec. 11 was mentioned as the probable date for the next 
meeting. A formal announcement of the subject to be 
considered will be made in the near future. 

The November meeting of the Detroit Section was held 


PERSONAL NOTES 


E. G. Anderson has been made advertising manager of 
the American Bronze Corporation, Berwyn, Pa. He has 
been sales manager of the same corporation for some 
time past. 

Bernhard M. Beskow, formerly vice-president of the 
Commercial Tractor Company, Glens Falls, N. Y., has 
retired from the company and returned to the practice 


of his profession, civil and mechanical engineering, in 
Ormond, Fla. 


Emil J. Beuret, formerly salesman in the Packard 
Motor Car Company of Detroit and stationed in Pater- 


son, N. J., is now vice-president of Beuret & Company, 
Inc., New York City. 


F. E. Blanchard, mechanical draftsman in the Railways 
Materials Company, Toledo, has taken the position of 
checker in the experimental department, airplane divi- 
sion, of the Fisher Body Corporation, Detroit. 


Clement Booth, until recently engineer in the Standard 
Roller Bearing Company, Philadelphia, is now with the 
Hale & Kilburn Corporation as production engineer. 


A. L. Clayden, engineering editor of The Automobile, 
has become consulting engineer in the Wright-Martin 
Aircraft Corporation, New Brunswick, N. J. 


W. H. Conant has resigned as. division manager of 
the Gould Storage Battery Company, Detroit, and is now 
with the Prismolite Company, Columbus, Ohio. 


William M. Corse, manager of the bronze department, 
Titanium Bronze, Company, Inc., has left Niagara Falls 
for Mansfield, Ohio, wheré he has taken the position of 
manufacturing engineer for the Ohio Brass Company. 


C. L. Coughlin is now secretary and general manager 
of the Ladish Drop Forge Company, Cudahy, Wis. He 


was formerly with the Briggs & Stratton Company, 
Milwaukee. 


A. W. Dietzel has left the Waukesha Motor Company 
and is now superintendent of the I. B. Rowell Company, 
also in Waukesha. 


on the. 29th at the Hotel Pontchartrain. Two moving 
pictures entitled, ‘““The Process of Manufacture of the 
Liberty Motor” and “Aircraft Warfare’ were shown, 
followed by a lecture on “The War In the Air,” by G. 
Douglas Wardrop who has recently returned from France. 
The lecture dealt with the various war phases of avia- 
tion based upon Mr. Wardrop’s observations on the 
Western Front and was illustrated by numerous lantern 
slides and motion pictures. 


At the meeting of the Mid-West Section held at the 
Lexington Hotel, Chicago, on Nov. 8, a paper on Fuel and 
Lubrication Tests of the Buda Four-Cylinder Tractor 
Type Engine was presented by P. J. Dasey, sales and 
research engineer of the Buda Co. This meeting was 
originally scheduled for Oct. 18, but was postponed on 
account of the influenza. 


A meeting of the Indiana Section was held on Nov. 29. 


The November meeting of the Cleveland Section was 
held in the Electrical League rooms, Hotel Statler, on 


the 26th. R. W. Cunningham delivered an address on 
“Petroleum Refining.” 


OF THE MEMBERS 


C. H. Dunlap, vice-president and sales manager of E. 
A. Nelson Motor Car Company, Detroit, is also supervis- 
ing the Motor Transport Corps training with the Com- 


mittee on Education aud Special Training in Valparaiso, 
Ind. 


R. O. Gill, works manager of the Dayton-Wright Air- 
plane Company, has left to go with the Packard Motor 
Car Company in Detroit. 


Carl R. Hennicke, assistant engineer in the Lippard- 
Stewart Motor Car Company, has gone over to the 
Atterbury Motor Car Company, also in Buffalo, as lay- 
out draftsman. 


Charles E. Heywood has left the engineering depart- 
ment of the Boston Bailey Meter Company for the 
standards department of the S. A. E. in New York City. 


H. O. C. Isenberg, formerly assistant factory man- 
ager of New Brunswick, N. J., plant of the Wright- 
Martin Aircraft Corporation, has been appointed factory 
manager of that plant. 


Horace A. McMillan, formerly draftsman in the Chev- 
rolet Motor Company, New York City, is now doing 


tractor designing for Smith, Hinchman & Grills in 
Detroit. 


W. H. Miller, consulting engineer for the Flexible 
Armored Hose Company in Buffalo, has been made dis- 
trict representative of the Garford Motor Truck Com- 
pany, Lima, Ohio, and is stationed in Kansas City. 


Eddie Molloy, until recently aeronautical engineer for 
the Loening Corporation, now holds the same position 
in the Standard Aero Corporation of New York. 


Ernesto Ornelas has left the position of assistant 
processing engineer in the Bridgeport Brass Company, 
Bridgeport, Conn., and is established as a mechanical 
engineer in Golden, Colo. 


Jean Peters, formerly traveling sales representative 
for the Willys-Overland, Inc., Toledo, is now stationed 
in the Denver office of the western division of the Gar- 
ford Motor Truck Company of Lima, Ohio. 
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Carl D. Peterson, until recently chief engineer and 
factory manager of the Lippard-Stewart Motor Car Com- 
pany, Buffalo, has accepted a position as chief engineer 
and production manager in the Koehler Motors Corpora- 
tion, Newark, N. J. 


V. W. Phillips has established a battery service station 
with T. L. Jones & Company in Arnold, Neb. Mr. 
Philips was formerly in Chicago. 


W. C. Rands is now president of the Motor Products 
Corporation, Detroit. 


Harry Roettinger, still representing the Standard 
Parts Company of Cleveland, has left the Detroit for the 
Cleveland office. 


N. G. Rost, general sales manager of the Duesenberg 
Motors Corporation, is abroad as a joint representative 
of the Bureau of Aircraft Production and the Duesenberg 
corporation, in connection with the sixteen-cylinder 
§00-hp. Bugatti airplane motor which the latter organiza- 
tion developed and has been producing for the Govern- 
ment. 


A. L. Shaw, until recently in the purchasing depart- 
ment of the Sumter Electrical Works in Sumter, S. C., 
is now with the Splitdorf Electrical Company, Newark, 
N. J. 


J. H. Sheats, experimental engineer, is now doing 
research work for the Dayton Metal Products Company. 
He was until recently with the Dayton-Wright Airplane 
Company. 
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V. G. Souder, formerly service engineer for the Gen- 
eral Motors Export Company of New York City, has 
made a change to the General Motors Corporation and 
is stationed in Washington, D. C. 

Charles H. Tavener, student, Massachusetts Institute 
of Technology, has taken a position in the engineering 
department of the Curtiss Engineering Corporation in 
Garden City, N. Y. 


William Taylor has gone from the Militor Corpora- 
tion, Jersey City, to Smith, Hinchman & Grills, Detroit, 
as engineer. 

S. P. Thacher has changed his position as experimental 
engineer for the U. S. Rubber Company and is now 
technical assistant to the president of the U. S. Tire 
Company, New York City. 

Harold T. Thompson, until recently factory superin- 
tendent of the Abbott Corporation, Cleveland, has taken 
a position as foreman of heat treating in the Grant 
Munition Factory, Findlay, Ohio. 

Frank A. Walter is now assistant chief engineer with 
J. C. Degan, Inc., Chicago. He was until recently with 
the Service Machine Corporation of Chicago. 

J. W. White, Jr., has been taken on by the General 
Motors Corporation of Detroit as engineer in the truck 
axle division. Mr. White was formerly with the Indus- 
try Equipment of Oakland, Cal. 

Charles B. Wilson, president and manager of the Wil- 
son Foundry and Machine Company, Pontiac, Mich., has 
been elected vice-president of the Curtiss Aeroplane & 
Motor Corporation, Buffalo, N. Y. 


PERCY WHEELER TRACY died of pneumonia at the New 
Emergency Hospital in Washington, D. C., on Oct. 30, 
after an illness of eleven days. 

Mr. Tracy had been a member of the Society for 
about two years. He was born in 1879. His work as a 
student in the scientific course was completed at the 
University of Wisconsin in 1899, after which he fol- 
lowed his unmistakable bent and specialized in automo- 
bile factory work here and abroad, becoming a master 
of car construction. 

Mr. Tracy was for some time with the Premier Motor 
Corporation, Indianapolis, Ind., with which he held the 
position of director of purchases. 

He did invaluable work in Washington in connection 
with the production of military trucks. His surprising 
fund of information was a continuous gratification to 
his fricnds. He was indefatigable in the pursuit of his 
duties, and a model of courtesy and affability. His pass- 


ing is a distinct shock and very deplorable loss to the 
Society and the members. 

He was last with the Motors Division of the Quarter- 
master Corps, in charge of trailer procurement. 


Mr. C. J. Kleinjohn, who for several years has been an 
Associate Member of the Society, died of lobular pneu- 
monia in Buffalo, Oct. 15, after an illness of four days. 
He was born at Louisville, Ky., in 1884 and educated in 
his home town. After four years of study he received 
a degree from the International Correspondence Schools, 
having followed its course in conjunction with practical 
training with manufacturing companies. He was at one 
time tool inspector with the Premier Motor Corporation. 
He took a year’s training with the Missouri Pacific Rail- 
road Co. and taught a year in the Kentucky State Reform 
School. At the time of his death he was with the Curtiss 
Aeroplane & Motor Corporation. 
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HE following list contains the names of all the mem- 

bers who have entered the services of the Government 
up to Nov. 30. The names are listed in two parts, the 
first showing the members who have actually entered into 
military services and the second those who are engaged as 
civilians. While efforts have been made to have this list 
contain the names of all those who are entitled to men- 
tion therein and to have the addresses correct, it is real- 
ized that when changes are occurring as rapidly as they 
do in the Government personnel at the present time errors 
are likely to creep in. It is therefore requested that in 
ease of any such error the member concerned inform the 
New York office of the Society immediately so that the 
proper correction can be made. Members who have actu- 
ally entered the service in any capacity and are not listed 
should also write the details to the New York office. 


MILITARY 


A 


ADAMS, PortTER H., ensign, aide to commanding officer, U. S 
Air Station, Chatham, Mass. 

ADAMS, RALPH, first lieutenant, Engineering Division, Motor Trans- 
port Corps, Washington. 


Naval 


ALD, ciche. net W., lieutenant colonel, Engineering Bureau, Ord- 
nance Corps, Washington. : 

ALpDRIN. EpwIn E., first lieutenant, Coast Artillery Corps, Air 
Service, Mass. Inst. of Tech.. Cambridge, Mass. 

ALTER, ARTHUR S., chief machinist’s mate, Air Service, U. 8S. N. 
R. F., Washington. 

AMES, AZEL, major, Coast Artillery Corps, A. E. F., France. 


AMON, CARL H., first lieutenant, Air Service, 21st Engineers, A. E. 
F., France. a | . 

ANDERSON, E. S., first lieutenant, Air Service, Military Aeronautics, 
Rockwell Field, San Diego, Cal. 

ANDERSON, OSCAR G., private, Co. A, 1st Prov. Ordnance Depot Bat- 
talion, A. P. O. No. 718, A. E. F., France. 


ARNOLD, BION J., lieutenant colonel, Air Service, Washington. 
B 
BACON, CHARLES V., captain, Engineer Corps, assistant to chief, 


Division of Investigation, Research and Development, 20th & B 


Sts., N. W., Washington. M 
BAKER, FraANcis H.. chief machinist’s mate, U. S. N. R. F., Naval 
Gas Engine School, Columbia University, New York City. 


BarRE, Erwin L., first lieutenant, Engineering Div., 
port Corps., 358 Union Station, Washington. ; 
BARNABY, R. S., ensign, U. S. N. R. F. C., American Naval Forces in 
European waters. 
BARNES, NEVIN C., cadet, 
San Antonio, Tex 
BARTON, W. E., first lieutenant, Quartermaster Corps, Mobile Repair 
Shop 303, A. P. O. 708, A. E. F., France. 
BaTEs, W. O., Jr., first lieutenant, Motor Equipment 
riage Division, Ordnance Corps, Washington. 
BEDFORD, WALTER G., A. E. F., France. 
BENJAMIN, Davip, Co. A, 326th Machine 


Motor Trans- 


Flying Squadron No. 8, Kelly Field No. 2, 


Section, Car- 


tun Battalion, A. E. F., 


France. 
BERGENHOLTZ, N. G., private, Co. E, 11th Supply Train, Camp 
Meade, Md. : ts ; 
BEVIN. SYDNEY B., captain, Ordnance Corps, Engineering Division, 


Moter Equipment Section, Washington. 

Briss, JOHN T., JR., second lieutenant, reserve military aviator, 51st 
Aero Squadron, Mitchell Field, Hempstead, Long Island, N. Y. 

BiceLtow, A. C., first lieutenant, commanding Truck Company 445, 
Motor Transport Corps, Camp Holabird, Md. 

BILLINGS, C. M., first lieutenant, Motor Equipment Section, Engi- 
neering Div., Ordnance Corps, 448 N. Capitol Ave., Indianapolis. 

BisHop, CHARLES D.. chief mechanic, Battery C, 33rd Regiment 
Field Artillery, Camp Meade, Md. 

Buair, C. A., sergeant, Air Service, London, S. W. I., England, 472d 
Aero Squadron. 

BLANK, M. H., captain, Engineering Div., 
Ordnance Corps, Grant Motor Car Co., 

BLEAKLEY, P. A.. lieutenant, 


Motor Equipment Sec., 
Cleveland. 
Mobile Ordnance Corps, A. E. F., 


France. 
BLoop, Howarp E., major, business executive. Airplane Engineer- 
ing Div., Bu. of Aircraft Production, Dayton, Ohio. 


BoEDECKER, KENNETH J., chief machinist’s mate, U. 
Station, Pawillac, Gironde, France. 

Boacs, Grorcre A., second lieutenant, Motor Transport Corps, Ad- 
vance Overhaul Park 1, A. E. F., France. 

Bootu, Frep C.. U. 8S. A., Camp Sherman, Ohio. 

Bowen, Cart H.. captain, Experimental and Testing Laboratory, 
papineering Division, Motor Transport Corps, Camp Holabird, 


S. Naval Air 


* COFFMAN, 


BrEWER, RoBEeRT W. A., captain, inspector mechanical transports, 
British Army, London, Eng.; Holt Mfg. Co., Stockton, Cal. 
BRIDGE, Ropert B., first~ lieutenant, engineer officer, Air Service, 

Aircraft Accept. Park No. 1, Phase 2, A. E. F., France. 
BRINTON, BRADFORD, major, Quartermaster Corps, A. E. F., France. 
BRISCOE, FRANK, captain, Air Service, Washington. 

BRITTEN, DANIEL L., captain, Inspection Division, Ordnance Corps, 

Cleveland District Ordnance Office, Cleveland, Ohio. 

BriTTon, W. M., major, Salvage and Engineering Maintenance 

Division, Motor Transport Corps, Washington. 

BRopDIE, JAMES &., first lieutenant, Engineer Corps, in charge Engi- 
neer Sub-Depot, Hort Benjamin Harrison, Ind. 


BROWN, HaROLD HASKELL, captain, Coast Artillery Corps, Fort 
Totten, N. Y. 
BROWNE, ARTHUR B., major, Motor Transport Corps, Washington. 


Busna, R. C., second lieutenant, designer, Engineering Division, 
Motor Transport Corps, Room 358, Union Station, Washington. 
BURNSIDE, M. C., major, Air Service, Aviation Repair Depot, Dallas, 


Tex. 
BUXTON, LELAND H., second lieutenant, Transportation Div., Quar- 
termaster Corps, Camp Custer, Battle Creek, Mich. 
Cc 
CALLAN, JOHN LANSING, lieutenant commander, 


Reserve Flying 

Corps, U. 8S. N., Naval Aviation Forces, Italy. x 

CAMPBELL, ARCHIBALD F., cadet, U. S. School of Military Aeronau- 
tics, Barracks 2, Urbana, Ill. 

CAROLIN, NORBERT, captain, Air 
Washington. 

CASE, GEORGE S., major, Chemical Warfare Service, Washington. 

CERVENKA, JOHN A., captain, commander of casuals, Quartermaster 
Corps, Camp Meigs, Washington. 

CHAPMAN, Ropert H., ensign, U. S. N. R. F., Aeronautical Inspec- 
tion, Lewis Spring & Axle Co., Chelsea, Mich. 

CHASE, A. M., major, Ordnance Corps, A. E. F., France. 

CHURCHWARD, A. GRAY, second lieutenant, Air Service, Third Air 
Service Mechanics, A. E. F., France. 

CLANCY, WILLIAM C., ensign, Aircraft Division, Bu. of Construction 
& Repair, Navy Dept., Washington. 

CLARK, EDWARD L., first lieutenant, 40ist Telegraph Battalion, A. E. 
F., France. 

CLARK, ELMER J., captain, Plant Facilities Dept., 
Production, Washington. 

CLARK, VIRGINIUS E., lieutenant colonel, Air Service, Dayton, Ohio. 

oo A. FIELDER, Ground School, Air Service, U. S. N., Wash- 
ington. 

CLARKE, THOMAS A., lieutenant, Air Service, Washington. 

CLAUSEN, Nits J., private, Motor Transport Corps School 1, A. P. 

. 772, A. E. F., France. 

CLEAVER, B. J., sergeant, Medical Dept., Motor Ambulance Experi- 
mental Station, 1210 D St.. N. W., Washington. 

CLEAVER, CHARLES F., captain, A. S. C., British War Dept., London, 
Eng., inspector, mechanical transport, Peerless Motor Car Co., 
Cleveland, Ohio. 

CocKRILL, EMMET, first lieutengnt, plant supervisor, 
Corps, Ford Motor Co., Highland Park, Mich. 
Cor, Epwarp M.. first lieutenant, Motor Transport Corps, Mechan- 

ical Repair Shops No. 302, A. E. F., France. 
Don M., first lieutenant, Bu. of Aircraft Production, 
Grand Rapids, Mich. 

COLLINS, KENNETH G., first lieutenant, 4th Gruppo Aeroplain, ist 
Squadriglia Caproni, Zona di Guerra, A. E. F., France. 

Comaaem. HERBERT F., second lieutenant, Air Service, A. E. F., 

rance. 

CorpiTtT, W. S., 
F., France. 

CosTELLO, JOHN V., captain, aeronautical engineer, Bu. of Aircraft 
Production, MeCook Field, Dayton, Ghio. 

CrowHurstT, H. W., lieutenant, experimental laboratory research 


assistant, Engineering Div., Motor Transport Corps, Camp Hol- 
abird, Colgate Creek, Md. 


Service, Military Aeronautics, 


Bu. of Aircraft 


Ordnance 


second lieutenant, Motor Truck Repair Dept., A. EB. 


D 


DAHLQUIST, CHARLES S., major, supervisor of inspection on stand- 


ardized military trucks, Quartermaster Corps, Motors Division, 
Washington. 

DAYTON, WILLIAM E. sergeant, 306th Regiment, Field 
Artillery. A. E. F.. France. 


DEE, SIMON R., corporal, Ordnance Motor Instruction School, Rari- 
tan Arsenal, Metuchen, N. 47. . 

DEEDS, EDWARD A., colonel, Washinaton. 

DE JARNY, M. E., captain, French Army, Commissariat General des 
Affaires de Guerre Franco-Americaines. Paris, France. 

DE LA GARDE, Louis A. C., lieutenant. British Army, staff of Eastern 
command, Headquarters, London, England. 

DE LA GRANGE, AMAURY, captain, French Army, 95 Rue de I’Uni- 
versite, Paris, France. 4 

De T.ORENZ!1, ERNEST A., officer, Mechanical Transport, Londos, 
England. 

DENISON. ARTHUR H., second lieutenant, Hazelhurst 
Wield, Mineola, Long Island, N ’ 

De TurK, L. M.. musician. 312th Field Artillery Band, Headquar- 
ters 79th Div A. EF. F.. France. 

De Witt, Grorce W.. lieutenant, U. S. N., U. S. S. Utowana, Post- 
master. New York City. 


DIAMOND. JAMES E., captain 310th Mobile Ordnance Repair Shop, 
85th Division, 5th Army Corps, A. E. F., France. 

Dick. Roeert T.. corporal, motor truck expert. Ordnance Corps, ist 
Heavy Mobile Ordnance Repair Shop, A. E. F., France. 


ordnance, 


Air Service, 
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Dickry, HERBERT L., captain, Motor Equipment Sec., Engineering 
Bureau, Ordnance Corps, A. LE. F., #;uwnce. 

DONALDSON, FRANK A., captain, engineer, Motor Equipment Sec., 
Carriage Div., Ordnance Corps, Washington. 

Dost, CHARLES O., first lieutenant, Engineering Div., Air Service, 
Ellington Field, Houston, Texas. 

Du Bosse, Georcre W. P., major, American Ordnance Base Depot, A 
E, F., France. 

DuNcAN, A. C., first lieutenant, Branch Intelligence Officer, 4th 
Corps, Air Service, A. P. O. 775, A. E. F., France. — 

DUNTLEY, LiLoyp B., first lieutenant, Ordnance Corps, Engineering 
Motor Equipment Section, Washington. 


E 


EARLE, LAWRENCE H., captain, ordnance inspector, Ordnance Corps 
Holt Mfg. Co., Peoria, Ill 

EELLs, PAUL W., lieutenant, 330th Field Artillery, A E. F 
France. : 

Eccen, O. E., private, 337th Field Artillery, Ordnance Corps, Camp 
Dodge, Iowa. 

PHLERS, PAUL, Battery E, 304th Field Artillery, A. E. F., J 

EISELE, WILLIAM S., private, first-class aeronautical dr 
289th Aero Squadron, Payne Field, West Point, Miss d 

ELLWwoop, A. L., major, 3rd Motor Mechanics Air Service, A. E. F 
France. ; 

ENGESSER, BENJ. M., second lieutenant, Air Service, Engineering 
Dept., Post Field, Fort Sill, Okla. 

ENGLISH, G. H., Jr., first lieutenant, Ordnance Corps, Washington 

EVANS, GORDON M., captain, Engineering Div., Motor Equipment 
Section, Ordnance Corps, Washington 


> 


ance 


? 
iftsman, 


F 


FARRELL, MATTHEW, captain, automotive engineer, Motor Trans- 
port Corps. Washington. 

FinK, GEORGE R., captain, Ordnance Corps, Detroit, Mich 

FINKENSTAEDT, EDWARD R., captain, Truck Sec., Motors and Vehicles 
Div., Quartermaster Corps, Washington 

FISHLEIGH, W. T., lieutenant colonel, Engineering Div., Motor 
Transport Corps, Washington 

FITZGERALD, GERALD, first lieutenant, Motor Truck Co. No. 348, Camp 
McArthur, Texas a 

FLANIGAN, B. B., first lieutenant, Motor Transport Corps, M. S. T. I 
405. A. FE. F.. France. 

FLIEDNER, CARLYLE S., ensign, Air Service, U. S. N., Pauillac, Gi 
onde, France. 

Forrer. J. D., captain, Engineer Corps, Washington. 

Foss, CLARENCE M., captain, Motor Section, Ordnance Corps, Rock 
Isiand Arsenal, Rock Island, Ill. 

Foster, WILLIAM J., second lieutenant, aeronautical mechanical en- 
gineer, Bu. of Aircraft Production, Washington Z 
Fox, Ruvo_tPpH H., first heutenant, Ordnance Corps, Springfield 

Armory, Springfield, Mass 
FRANKLIN, G. KING, captain, 5th Heavy Motor Ordnance Repail 
Shop, A. P. O. 733, A. E. F., France ae 
Franks, J. B., Jr., lieutenant, Motor Transport Corps, P. O. 717, 
A. E. F., France. 


FREDRICKSEN, ARTHUR, chief machinist’s mate, Naval Aviation Of- 
ficers’ Material School, Pelham Bay Naval Training Station, 
| a 


FrEHSE, A. W., captain, Engineering Division, Motor Transpcrt 
Corps, Washington. 

FREVERT,. CARL B.. first lieutenant. Ordnance Corps, A. E. F., 
France. 

Friepcen, A. E., first lieutenant, Motor Transport Corps, Wash 
ington. 

FRUDDEN, C. E., captain, Motors Div., Quartermaster Corps, New 
York City. 

FuLTON, RICHARD WALLACE, lieutenant, Air Service, 5th Cadet 
Squadron, A. P. O., 717, A. E. F.. France 

FuUNKEY, L. H., U. S. Naval Reserve Force, assistant inspector ma- 
chinery, Bu. of Steam Engineering, Allis-Chalmers Mfg. Com- 
pany, Milwaukee, Wis 

FurLow, JAMES W., colonel, General Staff, Deputy Chief of Motor 
Transport Corps, Washington 


G 


GAEBELEIN, ARNO W., captain, Procurement Division, Artillery Sec- 
tion, Ordnance Corps, Washington 


GARDNER, LESTER D., major. Supply Section, Air Service, Division of 
Military Aeronautics, Washington 
GEISTERT, ALBERT G., chief machinist’s mate, U. S. N. R. F., Naval 





Aviation Engineering Div., Washington 

GrorGcE, Epwtn S., colonel, Motors Division, 
Washington 

GETSCHMAN. G. F., second lieutenant, Ordnance Corps, Maxwell 
Motor Co., Chalmers Plant. Detroit, Mich 

Gey, WILLIAM, 377th. Truck Train, Camp Merritt. Tenafly. N. J 

Grrorer. A. H.. first lieutenant. production officer. Engineering 
Division, Ordnance Corns, Mititor Corp., Jersey City. N. J 

GILL. RAYMOND, machinist’s mate. U. S. N., Puget Sound Navy 
Yard, Bremerton. Wash 

Giruitz, ALBERT. private, U. S. Army Training Detachment, Old 
South Division High School, Chicago 

Gtiovrr. FrRep. colonel, Motors Division, Quartermaster Corps 
Washington 

GOLDsBOROUGH, PAUL, captain. Air Service, Carlstrom Field, Ar- 
cadia, Fla 

Goop, Jon. lieutenant. U. S N. R. F., New London, Conn 

Gorrer., Epcar S., lieutenant colonel, Air Service A. E F., France 

Govu.tp. AlLEN A.. captain, Headquarters 37th Div Motor Trans- 
port Corps, A. E. F., France 


Quartermaster Corps, 
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GRAHAM, LOUIS, captain Engineer Corps, Camp Leach, Washington 

GRAY, SAMUEL W., first lieutenant, Air Service, 4th Co., 2d Motor 
Mechanics Regiment, A. bk. F., France. 

GREEN, GbORGE A., major, Tank Corps, British E. F., France. 

GUERNSEY, CHARLES, Captain, designer, Engineering Div., Motor 
Transport Corps, Washington. 

GUTHRIE, JAMES, major, Carriage Div., Engineering Bu., Ordnance 
Corps, Washington. 


H 


HACH, Epwarp C., private, Co. C, S. O. T. C., EB. Lansing, Mich 


HAESKE, F. C., lieutenant, Camp Sherman, Chillicothe, Ohio. 
HALL, C. M., major, Air Service, Dayton, Ohio 
HALL, ELBERT .J. lieutenant colonel, Bu. of Aircraft Production, Air 


Service Bldg., Dayton, Ohio. 
HALL, RICHARD H., JR., captain, lst Infantry Replacement & Train- 
ing Battalion, Camp Lee, Va. 

HALLETT, GEORGE E. A., major, Military Aeronautics, Technica} 
Section, Testing Dept., Wilbur Wright Field, Fairfield, Ohio 
HARMS, HENRY W.., lieutenant colonel, Air Service, Base Section No 

3, London, England. 
Hart, FRANK §8., second lieutenant, Motor Transport Corps, Wasn- 


ngton 

HASKELL, A. G., sergeant, Motor Transport Corps, Mechanical Re- 
pair Shop Unit 302, Co. 3, A. P. O. 772, A. E. F., France 

HASKINS, Howarp B., chief machinist’s mate, Naval Steam Engi 


neering School, Stevens Institute, Hoboken, N. J 
{AWKE, CLARENCE E., engineer officer, Air Servis Washington 
{AYES, RALPH §&., first lieutenant, Quartermaster Corps Washing- 
ton. 
HEASLET, JAMES G., major, district manager of production, Bu. of 
Aircraft Production, 1550 Woodward Ave., Detroit, Mich. 
HECKEL, C. E., second lieutenant, Engineering Div., Motor 
port Corps, Washington. 
HeEcox, F. C., major, Headquarters, Motor Transport Corps, A. P. 
O. 717, A. E. F., France 
HEGEMAN, Harry A., lieutenant colonel, Motor Transport 
Shops, A P. O. 3708, A. E. F., France 
HENDERSON, S. W., first lieutenant, 
Corps, Washington. 
HERRINGTON, A. W S., first lieutenant, 
Transport Corps, A. E. F., France 


Trans 


Repair 
Engineering Division, Ordnance 


Engineering Div, Motor 


Hicks, HARLIEZ H., captain, Air Service, A. E. F., France 

HIGGINBOTHAM, P. R., captain, chief ordnance officer, A. E. F., 
France 

HitL, DwiGguHT Braprorp, first lieutenant, Engineers Corps, Wash- 


ington. 

HILL, Nestor FRANcis, first lieutenant, Mechanica) Repair Shop 
Unit 307, Motor Transport Corps, A. E. F., France 

HIRTZEL, CLEMENT H. A., major, Royal Air Force & Aircraft 
duction, London, England. 

Hosss, J. W., first lieutenant, Ordnance Corps, 4th Heavy 
Mobile Ordnance Repair Shop, A. E. F., France. ’ 

HOFFMAN, Roscoe C., captain, Motor Equipment Section, Engineer- 
ing Division, Ordnance Corps, 448 No. Capitol Ave., Indian- 
apolis, Ind. 

HONIGMAN, J. K., second lieutenant, Air Service, instructor, En- 


= Dept., U. &S. School of Military Aeronautics, Princeton, 


HORINE, M. C., 
Americus, Ga 

HORNER, LEONARD S., lieutenant colonel, Bu. « 
Washington. 

HOWLAND, Ww. Bee TR., lieutenant, Bu. of Ordnance, Navy Depart- 
ment, U. S. N. R. F., Washington. 


Hoyt, FRepD A., sergeant, 30th Co, 8th Battalion, Cam J 
A 4 ant, 3 . att: ’ p Upton, Lon 
Island, N. Y¥ o ape 


HUBBELL, LINDLEY D.. lieutenant colonel, works manager, Ordnance 
Corps, Springfield Armory, Springfield, Mass 

HULL, M. Lair, private, Production Division, Ordnance Corps, Con- 
nersville Furniture Co., Connersville, Ind. 

HuNT, CHARLES E., machinist’s mate, Naval Operating Base, C 
1142, Hampton Roads, Va. 
HYDE, C. M., private, inspector, Motor Transport Equipment, Quar- 

termaster Corps, Washington. 


Pro- 


Artillery 


second lieutenant, Air Service, Souther Field. 


if Aircraft Production, 


0 


IAGO, NORMAN JOHN. private, Co. E. &th 


Division, M. S. Train, 
Camp Holabird, Md 


J 


Jaco, E. L., major, Engineer Corps, Motors 
Corps New York City 

JEFFREY, Max IL... 
Quarterm 

JENKS, Wes 


Div., Quartermaster 


captain, Military Truck Production Section 
ister Corps. Washinaton 


N M., ensign, T Ss. N. FI F. instructor in Aerial 
Observation, Naval Aviation, Mass 


i l Inst. of Tech., Cambridge, 

Mass . 

JENNINGS. J. J., 

F.. France. 

JOHNSON, COURTNEY, captain, 103rd Field Artillerv, A. E. F.. France 

JONES. R. E. lieutenant. U. S. N. R. F., UV. S. S. New York, Post- 
master, New York City 


JUNK. Frep H second lieutenant. Air Service, Aviation School 
Carlstrom Field, Arcadia, Florida 





first lieutenant, Engineer Corps, A. P. O. 717, A. E. 


K 
KALB, Lewis P., major. Motor Transport Corps 


KEGERRFIS, CLAUDE S., 16th Co., 
Camp Taylor, Ky 


Washington 
ith Battalion, 159th Depot Brigade 
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KENDRICK, JOHN F., sergeant, Signal Corps, Research Inspection 
Division, A. E. F., France. 

KENNEDY, H. H., captain, inspector, Ordnance Corps, Best Traction 
Co., Platt lron Works, Dayton, Ohio. 

KENT, RICHARD, Co. B, 302d Battery, Tank Corps, A. E. F., France. 

Kerr, C. P., captain, Air Service, Technical Section, A. E. F., France, 

KINKEAD, R. S., second lieutenant, Field Artillery, A. E. F., France. 

KIRKPATRICK, ANDREW, lieutenant, Commanding Service Park Unit 
452, Motor Transport Corps, Camp Jesup, Atlania, Ga. 

KISHLINE, FLoyp F., first lieutenant, Engineering Div., Motor 
Transport Corps, Camp Holabird, Md. 

KLEMIN, ALEXANDER, second lieutenant, Aeronautical Research 
Dept., Airplane Engineering Div., Bu. of Aircraft Production, 
MeCook Field, Dayton, Ohio. 

KLINE, HARMON J., first lieutenant, Explosives Section, Engineering 
Division, Ordnance Corps, Washington. 

KLOCKAU, W. F., private, Co. H, 138th Infantry, 35th Division, A. E. 
F., France, 

KNAUER, C. H., 7th Co., 161st Depot Brigade, Camp Grant, Ill. 

KNEPPER, F. B., second lieutenant, Co. A, 507th Engineers, Engi- 
neer Corps, A. E. F., France. 

Kour, Rospert F., second lieutenant, Engineers Corps, Worgret 
Camp, Wareham, Dorset, England. 

KOTTNAUER, EDWIN H., first lieutenant, inspector, Ordnance Corps, 
Cotta Transmission Co., Rockford, Ill. 

KROEGER, F. C., captain, Engineering Division, Motor Transport 
Corps, Washington. 

KUENZEL, S. H. HUNTER, private, Supply Co., 70th Artillery, Coast 
Artillery Corps, A. E. F., France. 


L 


LANDON, CHARLES H., second lieutenant, Air Service, Barron Field, 
Everman, Tez. 

LANE, Apsot A., captain, Bu. of Aircraft Production, 1550 Wood- 
ward Ave., Detroit, Mich. 

LANZA, MANFRED, major, 303rd Motor Supply Train, A. E. F., France 

LARSEN, LESTER REGINALD, first lieutenant, 107th Engineer Train, 
A. E. F., France. 4 : 

LauTH, FRED P., machinist’s mate, aviation, U. S. N., Washington 

LAVERY, GEORGE L., JR., first lieutenant, Mobile Ordnance Repair 
Shop, 6th Division, Ammunition Train, A. E. F., France. 

Le Fevre, W. G., lieutenant, 302d Ammunition Train, Ordnance 
Corps, A. E. F., France. . 

LEOPOLD, JOSEPH, second lieutenant, Air Service, Hazelhurst Field, 
Mineola, Long Island, N. Y. 

LEvy, ALFRED K., private, layout on tanks, Motor Equipment Sec- 
tion, Ordnance Corps, Washington. 

LEWIS, CHARLES B., captain, Ordnance Corps, Augusta Arsenal, 
Augusta, Ga. 

Lewis, Harry R., Jr., captain, Ordnance Corps, Springfield Armony, 
Springfield, Mass. 


Lipsey, E. B.. captain, 102d Ammunition Train, A. E. F., France. . 


LINCOLN, C. W., private, Co. E, 3rd Regiment, Air Service Me- 
chanics’ School, St. Paul, Minn. 

Lipps, WALTER M., private, 27th Co., 8rd Regiment, 159th Depot 
Brigade, Camp Taylor, Ky. 

LIPSNER, B. B., captain, Air Service, Washington 

LoeB, S. ARTHUR, lieutenant, Bu. of Aircraft Production, General 
Motors Corp., Buick Division, Flint, Mich. 

LONN, Jutius M., captain, inspector, Ordnance Corps, Frankford 
Arsenal, Philadelphia, Pa 


M 


McCoRMICK, BRADLEY T., captain, Ordnance Corps, New York City. 

McINTYRE, H. C., captain, Ordnance Corps, A. E. F., France. 

McMASTER, MARCENUS D., machinist, U. S. Naval Air Station, Pawil- 
lac, France 

McMurtry, ALDEN L, major, War Plans Div., General Staff, War 
College, Washington 

MacCou., Netu, Jr., U. S. N. R., Naval Air Base, Pauillac, France. 

MACDONALD, K. B., lieutenant commander, U. S. N. R F., Naval 
Aircraft Factory, League Island Navy Yard, Philadelphia 

MACKIE, MITCHELL, major, Motor Transport Corns A. E. F., France 

MACPHERSON, EARLE S., captain, Technical Section, engineer officer 
Air Service, A. E. F., France 

MANN, ARTHUR §S., lieutendnt, Sanitary Corps, Kankakee, Ill 

MARMON. Howarp, major. Bu. of Aircraft Production, Experimental 
Engineering Subdivision. McCook Field, Dayton, Ohio. 

MARSHALL, W. C., captain, Ordnance Corps. Washington. 

MARTIN, KINGSLEY G., major, Motor Transport Corps, A. P. O. 701 
A E FE France 

MaRxX. FRANK W., Co. K, Ft. Sheridan Trajning Camp, Ft. Sher- 
idan, Ill 

MASON. GEORGE R., lieutenant, Motor Transport Corps, A. E. F 
France. 
MATTHEWS, MEREDITH, second lieutenant, Ordnance Corps, Ordnance 
Motor Instruction School. Raritan Arsenal, Metuchen, N. J 
May, Henry, Jr., first lieutenant, inspector, Quartermaster Corps, 
Hinkley Motors Corp., Detroit, Mich. 

MAYER. JAMES L, lieutenant, 109th Engineers, Camp Cody, New 
Mexico 

MAYNARD, W. A., ensign, U: S. N. R. F., Kingston, Mich 

MeEpFR. CHARLES, machinist’s mate, Naval Air Station, Pensacola, 
Fia 

MEREDITH, Roy B., ensign, U. S. N. R. F., engineer, Naval Academy, 
Annapolis, Md 

MERGI, WILLIAM H., private, Co. G, 147th Infantry, A. P. O. 763, 
A. E. F.. France 

METCALF. GEORGE R., Jr., captain, Ordnance Corps, Aberdeen Prov- 
ing Ground, Md. 

MICHEL, C. A., ensign. U. S. N., Washington. 

MIDDLETON. Ray T., first lieutenant, Technical Dept., Air Service, 
A. E. F.. France. 

MILLER, B. F., lieutenant colonel, Motor Transport Corps, Wash- 
ington, 
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MILLER, C. A., first lieutenant, Quartermaster Corps, Camp Hola- 
bird, Colgate, Md. 


ees ~ Cc. §., corporal, Co. D, 315th Ammunition Train, A. E. F., 

Yrance, 

MILLER, DONALD G., captain, Ordnance Corps, 118th Field Artillery, 
A. E. F., #rance. 

MILLS, MARSHALL F., captain, Air Service, A. E. F., France. 

MINTURN, H. A., chiet special mechanic, Air Service, U. S. Naval 
Air Station, Pawillac, France. 

MITCHELL, C. B., lieutenant, 4th Motor Mechanics’ Regiment, Camp 
Hancock, Ga. 

Mock, CLarK L, A. E F., France. . 

Morrat, ALEX. W., ensign, Naval Coast Defense Reserve, U. S. S. C. 
143, Base 27, Postmaster, New York City. 

Morratt, JAMES, second lieutenant, Air Service, Hicks Field, Fort 
Worth, Texas. 

MOFFETT, PAUL R., captain, Air Service, Production Centre No. 2, 
A. E. F., France. 

MONCRIEFF, V. 1., captain, Air Service, A. E. F., France. 

Moore, Haro_p T., quartermaster, sergeant, Motor Transport Recon- 
struction Park Unit 302, A. P. O..772, A. E. F., France. 

Moore, RALPH J., captain, engine inspector, district office, Produc- 
tion Div., Bu. of Aircraft Production, Detroit, Mich. 

MorGan, M. B., major, Engineering Div., Motor Equipment Sec., 
Ordnance Corps, Washington. 

Morriss, Percy G. B., ensign, U. S. N. Flying Corps, Great Lakes 
Naval Station, Great Lakes, Ill. 

—— E. R., captain, 6th Mobile Ordnance Repair Shop, A. E. F., 

rance, 

Mott, C. S., major, Chief of Production, Quartermaster Corps, Dis- 
trict Office, Detroit. 

MUMMERT, A. J., ensign, engineering duties, Naval Flying Corps, 
Washington. 

MUNSON, CHARLES C., first lieutenant, Bu. of Aircraft Production, 
Plant Approvals Officer, Chicago, III. 

MURPHY, JOSEPH G., first lieutenant, Sanitary Corps, Washington. 

Myers, J. L., first lieutenant, Engineering Bureau, Motor Equipment 
Section, Ordnance Corps, 448 N. Capitol Ave., Indianapolis, Ind. 


N 


NAHIKIAN, 8S. M., lieutenant, Air Service, A. E. F., France. 

NEAD, J. H., captain, Ordnance Corps, A. P. O. 717, A. E. F., France. 

NICHOL, ALFRED H., corporal, Motor Mechanics Training Detach- 
ment, University of Michigan, Ann Arbor, Mich. 

Norris, G. L., major, Bu. of Aircraft Production, Pittsburgh, Pa. 


oO 


O'BRIEN, W. B., JR., cadet. School of Military Aeronautics, Bar- 

; racks No. 1, Champaign, Ill. 

OEHLER, EDWARD A., private, Motor School, Camp Holabird, Balti- 
more, Md. 

OGLEsBy, R. A., first lieutenant, Inspection Div., Ordnance Corps, 
Washington. 

OGREN, CarRL F., chief machinist’s mate, Naval Inspector of Ord- 
nance. U. S. N. R. F., New York City. 

OLDFIELD LEE W., captain, aeronautical engineer, Air Service, A. E. 
F., France. 

OLIPHANT, LAURENCE, ensign, U. S,. N., Submarine Force, Wash- 
ington. 

OMMUNDSON, H. P., chief quartermaster, Air Service, Naval Air Sta- 
tion, Miami, Fla. 

OnG, D. G., captain, Bu. of Aircraft Production, Dayton, Ohio. 

ORTON, EDWARD, JR., lieutenant colonel, Motor Transport Corps, 
Washington 

OSBORNE, ARTHUR D., second lieutenant, Ordnance Corps, Raritan 
Arsenal, Metuchen, N. J. j 

OSWALT, W. L.. first lieutenant, Ordnance Corps, 304th Mobile Ord- 
nance Repair Shop, Camp Meade, Md. 

Otis, J. HAWLEY, lieutenant, Ordnance Corps, Camp Dodge, Des 
Moines, Iowa. 

OTTO, HENRY S., major. General Staff. A. E. F., France. 

OverRLOocK, R. F., Unit S., Co. 1102, Aviation Regiment, Naval Oper- 
ating Base, Hampton Roads, Va. 

OZIAS, GLENN M., Squadron F, Post Field, Fort Sill, Okla. 


P 


Pack, Victor W., captain, chief engineer, Air Service, 3rd Aviation 
Instruction Center, A. E. F., France. 

PAINE, C. L., captain, Ordnance Corps, Headquarters 7th Mobile 
Ordnance Repair Shop, A. E. F., France. 

PARKER, VicTor C., major, 3rd Motor Mechanics Regiment, Air 
Service, A. E. F., France. 

PARRAMORE, T. H., major. Motor Transport Corps, A. E. F., France. 

PARRETT, DENT, captain, Ordnance Corps, coordination of engineer- 
ing, production and inspection in tractor factories in Middle 
West, Peoria, Ill. 

PEARMAIN, W. J., captain, Ordnance Corps, A. E. F., France. 

PECHNICK, FRANK J., chauffeur, 31st Balloon Co. West Point, Ky. 

PETERSON. F. SOMERS, ensign, U. S. N. R. F. C., Naval Air Station, 
San Diego, Cal 

PETTIS. JOHN G., chief machinist’s mate, Air Service, U. S. N., 
Washington 

PFEIFFER RENJ. S.. first lieutenant, Engineering Div., Motor Equip- 
ment Sec., Ordnance Corps, Washington. 

PicciriLuti, P. J.. lieutenant, inspector, Naval Aircraft, Curtiss Aero- 
plane and Motgr Corp., Buffalo, N. Y. 

PICKARD. LYNN W., chief machinist’s mate, Naval Air Service, 
A. E. F., France. 

PIERCE, HucH M., captain. chief engineer officer, flying school, Air 
Service, Gerstner Field. Lake Charles, La. 

Post. EDWIN M., Jr., captain. Air Service. A. E. F., France. 

POTTER, AUSTIN F., lieutenant. 1. S. N. R. F.. Naval Aviation 
Forces. France 
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POWELL, W. B., captain, officer in charge of mechanical transport, 
imperial Ministry of Munitions, British Army, Yuebec, Can. _ 

PRATT, Jesse T., first lieutenant, Engineering Viv., Bu. of Aircraft 
Production, 360 Madison Ave., New York City 

Procror, C. D., corporal, Ordnance Engineering School, Aberdeen 
Proving Ground, Md. 

PULLEN, WANIEL D., lieutenant colonel, Tank Corps, General Head- 
quarters, A. P. O. 706, A. E. F., France 

PURCaLL, BERNARD A., major, quartermaster Corps, Headquarters 
307th Motor Supply Train, a. xr. O. 742, A. E. F., brance 


Rapack, Harry E., second lieutenant, Engineering Branch, Motor 
Transport Corps, Washington. 

RANNEY, A. ELLIoT, major, Air Service, Division of Military <Aero- 
nautics, Technical Section, Dayton, Oxnio. 

RAWLEY, JOSEPH, lieutenant, Co. A., 310 Engineers, A. E. F., France 

REDIN, PAUL H., 10th Co., Infantry Repiacement and Training 
Troops, Camp Grant, IIl. 

RICHARDSON, F. K., private, Engineer Corps, Washington 

RIppDLe, E. C., cadet, Air Service, Gerstner Field, Laxe Charles, La 

RIFKIN, G., sergeant, inspector, Military Truck Production Division, 
Quartermaster Corps, Covert Gear Co., Lockport, N. Y 

RiscH, CHARLES H., private, Student Army Training Corps, Colum- 
bia University, New York City. 

Ritter, E. R., first lieutenant, Ordnance Corps, Production Division, 
Carriage Section, Washington. 

RosBertTs, W. SAUNDERS, First Battery, Reserve Officers Training 
Camp, Fort Myer, Va. 

RoBINSON, H. A., lieutenant, U. S. N. Flying Corps, Keyport, N. J. 

Rocers, J. D., second lieutenant, Camp Holabird, Coigate, Balti- 
more, Md. 

ROLAND, P. W., ensign, instructor, airplane engines, U. S. N. R. F. C., 
Aviation Detachment, Mass. Inst. of Tech., Cambridge, Mass 

ROMEYN, RADCLIFFE, captain, Ordnance Corps, A. E. F., France. 

Rose, CHARLES B., lieutenant colonel, chief of planes and engine 
inspection, Inspection Dept., Bu. of Aircraft Production, Eliz- 
abeth, N. J. 

Rose, Louis A., JR 
France. 

ROSENTHAL, W. C., second lieutenant, Co. G, 116th Engineers, 
A. P. O. 733, A. E. F., France. 

Rounpbs, E. W., ensign, U. S. N. R. F., instructor in aeronautics, 
Naval Aviation Detachment, Cambridge, Mass 

Rowk, SAMUEL E., master signal electrician, 821st Aero Squadron, 
Speedway, Ind. 

RUCKSTELL, G. E., 


. Private, Co. D, 115th Engineers, A. E. F 


captain, Bu. of Aircraft Production, Dayton, 


Ohio. 

RUMNEY, MASON P., major, Production Division, Ordnance Corps, 
Washington. 

RUSSELL, EUGENE F., major, Production Div., Ordnance Corps, 


Washington. 


Ss 


SaNnpbT, A. R., sergeant, Ordnance Engineering Office, 448 No. Cap 
ital Ave., Indianapolis, Ind “ 

ScHOENFUss, F. H., major, Production Division, Technical Section, 
Ordnance Corps, Washington 

Scuorpr, T. H., major, 15th Regiment, Engineering Corps, A. E. F 
France. 

Scuupp, ARTHUR A., second lieutenant, Engineering Dept., New 
York District, Bu. of Aircraft Production, Duesenberg Motors 
Corp., Elizabeth, N. J 

ScorTr, ALLISON F. H., captain, Accessories Dept Bu. of Aircraft 
Production, Washington 

SeELy, S. WARD, private, 326th Field Signal Battalion, Co. A, A. E 
F., France, 

SELFRIDGE, S. W., first lieutenant, Ordnance Corps, 302nd Mobile 
Ordnance Repair Shop, A. E. F., France 

SEWALL, E. B., U. S. N. R, F., U. S. S. C. 442, Postmaster. New 
York City. . 

SHAFER, M. S., second lieutenant, Equipment Division, Bu. of Air- 
craft Production, McCook Field, Dayton, Ohio 

SHEAHAN, T. W., lieutenant, Co. C, 72nd U. S. Infantry 
Meade, Md 

SKINNER, HARLAN C 
E. F., France 

SLADE, ARTHUR J., captain, Headquarters, Motor Transport Corp., 
A. E. F., France 

SLOANE, JOHN E., first lieutenant, aeronautical engineer, Purchase, 
Storage and Traffic Div., Air Service, Washington 

SMITH, Epson H., ensign, U..S. N. R. F., assistant naval inspector 
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TYLER, O. P., captain, 7th Heavy Mebile Ordnance Repair Shop, 
A. E..F., France. 


U 
UNDERHILL, C. R., captain, Air Service, Langley Field, Hampton, 
Va. 
Vv 
VaiL, E. L., captain, Bu. of Aircraft Production, Accessories Dept., 
McCook Field, Dayton, Ohio 


VAN DAM, LORING, ensign, U. S. N 
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WALDON, SIDNEY D., colonel, associate chief, 
of Aircraft Production, Dayton, Ohio 

WALKER, KARL F., first lieutenant, automotive engineer, Motor 
Transport Corps, Camp Holabird, Md 

WALL, WILLIAM Guy,. lieutenant. colonel, Motor Equipment Sec., 
Engineering Div., Ordnance Corps, Washington 

WALTER, MAuRICE, first lieutenant. Ordnance Corps, A E. F., 
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BENNETT, E. O., mechanical engineer, Research Laboratory, National 
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Transport Corps, Washington. 
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Fox, ELMER D., draftsman, Research Div., Airplane Engineering 
Department, Bu. of Aircraft Production. Dayton, Ohio. 
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G 
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GorMAN, E. J. B., distributor of airplane engines and parts, U.S. N. 
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Washington. 

GRIFFITH, LEIGH M., senior staff engineer, National Advisory Com- 
mittee for Aeronautics, Washington. 
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Aircraft Production, McCook Field, Dayton, Ohio. 

SMITH, CARLISLE F., Co. F, Candidates’ School, Fort Monroe, Va. 

SmitH, G. W., chief of inspection, Detroit district, Motors Div., 
Quartermaster Corps, Detroit, Mich. 

SouLis, HAROLD A., mechanical engineer, Loading Section, Produc- 
tion Div., Ordnance Corps, Washington. 

SPENCER, LESLIE V., editor, technical publications, Airplane En- 
gineering Dept., McCook Field. Dayton, Ohio. 

SPRAGLE, R. L., Bu. of Aircraft Production, Detroit, Mich. 

STEARNS, L. C., technical assistant, National Advisory Conmamittee 
for Aeronautics, Washington. 

STEVENS, C. C., chief draftsman, Ordnance Corps, Engineering Sta- 
tion, Jersey City, N. J. 

Stuart, H. R., aeronautical mechanical engineer, Bu. of Aircraft 
Production, Air Service Building, Dayton, Ohio. 

SUTTILL, ALBERT G., inspector of machinery, Merchant Shipbuilding 
Corp., Boston district, Hyde Park, Mass. 


T 


THIBAULT, F. J., aeronautical mechanical engineer, Bu. of Aircraft 
Production, McCook Field, Dayton, Ohio. 


THomMAS, T. R., mechanical engineer, Bu. of Aircraft Production, 
McCook Field, Dayton, Ohio. 


THOMPSON, JOHN A., Engineering Bureau, Ordnance Corps, Wash- 
ington. 


TiLT, ALBERT, naval constructor, Bureau of Construction and Re- 
pair, U. S. Navy, Washington. 

Topp, Percy F., Engineering Div., Bu. of Aircraft Production, De- 
troit, Mich. 

TONE, FrReEpD I., aeronautical mechanical engineer, Research Dept., 
Bu. of Aircraft Production, Dayton, Ohio 

TURNBULL, D. P., Bureau of Aircraft Production, Washington. 


Vv 


VANDE Water, S. R., Engineering Div., 
Washington. e 

VAN Dyke, J. R., assistant secy., Y. M. C. A., Army Base Hospital 
11, Cape May, N. J. 


Motor Transport Corps, 


w 


Wapbk, GuSsTAV, engineer, Bu. of Aircraft Production, Air 
Bldg., Dayton, Ohio. 

WALDEN, C. O., laboratory assistant, Military Research Gas En- 
gines, National Bureau of Standards, Washington. 

WALDRON, RUSSELL E., inspector, airplanes and engines, Bu. of Air- 
craft Production, Detroit, Mich 

WALTER, JOHN M, mechanical draftsman, Bureau of Ordnance, 
Navy Department. Washington. 

WARNER, ARCHIBALD A., aeronautical mechanical engineer, Bu. of 
Aircraft Production, Detroit, Mich. 

WARNER, EDWARD P., aeronautical engineer, Signal Service at 
Large, Mass. Inst. of Tech., Cambridge, Mass 

WATERHOUSE, H. D., production engineer, Ordnance Corps, Bridge- 
port, Conn. 

Watson, J. W., assistant chief. Hispano-Suiza Section, Bu. of Air- 
craft Production, New York City 

WEAVER, E. W., aeronautical engineer, Engineering Department, 
Naval Aircraft Factory. Navy Yard, Philadelphia. 

Wipria, R. E., Air Service, Camp Dick, Dallas, Texas. 
WILLIAMS, S. T., aeronautical mechanical engineer, Engineering 
Dept... Naval Aircraft Factory, Navy Yard, Philadelphia. 
WINTER, E. A., tool designer, Rock Island Arsenal, Rock Island, Il. 
WoLre,. W. S., maintenance of tires and rims, Motor Transport 
Corps, Washington. 

WoopworTH, P. B., district educational director, War Department, 
Tribune Building, Chicago. 

WorRTHEN, C. B., inspector, Bu 
Magneto Co., Brooklyn, N. Y 


WRIGHT, FE. H., factory manager's office, exnerimental denartment, 
3u. of Aircraft Production, McCook Field, Dayton, Ohio. 


Service 


of Aircraft Production, Eisemann 


Y 


Yackey, Cari H.. assistant inspector, Detroit district, Motor Trans- 
port Corps. Detroit. Mich. 


YounGeER. JOHN. chief, Engineering Division, Motor Transport Corps, 
Washington 


Z 


ZEITLER, RayMonpd §&.. Engineering Sec., 
Quartermaster Corns, Washinaton. 


ZWINGLE. Cart T.. Student Army Training Corps, Stevens Institute 
of Tech., Hoboken, N. J. 


Motor Transport Div., 
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- for 


Membership 





The applications for membership received between Oct. 
15 and Nov. 15, 1918, are given below. The members of 
the Society are urged to send any pertinent information 
with regard to these names which the Council should have 
for consideration prior to their election. It is requested 
that such communications from members should be sent 
promptly. 


ANDERSON, BIRGER N., mechanical draftsman, Four Wheel Drive 
Auto Co., Clintonville, Wis. 


Breese, A. J., president, general manager, S@ginaw Sheet Metal 
Works, Saginaw, Mich. 


Britt, Harry L., factory manager, The Winton Co., Cleveland, 
Ohio. 


BopsENE, FRED J., executive, Curtiss Aeroplane & Motor Corp., 
Buffalo, N. Y. 


BoLp, GEORGE, machinist, Standard Oil Co. of New Jersey, Bayonne, 
N. J. 


BOND, CLARENCE RosBeErt, asst. chief engineer, Arvac Manufacturing 
Co., Anderson, Ind. 


Bowers, LIEUT. CHARLES R., Carlstrom Field, Arcadia, Fla. 


BRADLEY, S. L., sales engineer, Ross, Gear & Tool Co., Lafayette, 
Ind. 


BREVAIRE, A. A., general inspection foreman, Curtiss Aeroplane & 
Motor Corp., Buffalo, N. Y. 


BUCKENDALE, Capt. L. Ray, Engineering Division, Ordnance Corps, 
Locomobile Company, Bridgeport, Conn. 


BurRKE, Haroutp J., Air Service, Bureau of Aircraft Production, 
New York City. 

CALLAHAN, JOHN A., factory manager, Curtiss Aeroplane & Motor 
*Corp., Buffalo, N. Y. 

CAMPBELL, J. HERBERT, assistant inspection engineer, Curtiss Aero- 
plane & Motor Corp., Buffalo, N. Y. 

CANFIELD, HERBERT A., foreman materials testing laboratory, Cur- 
tiss Aeroplane & Motor Corp., Buffalo, N. Y. 


CARNAHAN, ORSON A., inspection engineer, Curtiss Aeroplane & 
Motor Corp., Buffalo, N. Y. 


CARSTENS, GEORGE E., chief draftsman, Walker Vehicle Co., Chi- 
cago. 

CHADWICK, A. E., assistant outside production, Wright-Martin Air- 
craft Corp., New Brunswick, N. J. 

CHURCH, FREDERICK C., charge of inspection manual, Curtiss Aero- 
plane & Motor Corp., Buffalo, N. Y. 
CLoos, FRrRep A., inspection buyer, Curtiss 

Corp., Buffalo, N. Y. 


CONNER, JEFFERSON T., draftsman, Continental Motors Corp., De- 
troit, Mich. 

CorTELYovu, J. S., 
York City. 
CREAGER, Emory F., draftsman, Airplane Engineering Dept., Mc- 

Cook Field, Dayton, Ohio. 


DRAKE, HaRcouRT Cw assistant chief engineer, The Cortland Electric 
Co. Inec., Brooklyn, N. Y. 


Epwarps, CLYDE L., chief inspector, Dort Motors Car Co., Flint, 
Mich. 


EHRMAN, OscaR W., mechanical engineer, The Reliable Engine Co., 
Portsmouth, Ohio. 


Aeroplane & Motor 


vice-president, Automobile Trade Directory, New 


ELLINGER, A. ELMER. process engineer, Curtiss Aeroplane & Motor 
Corp., Buffalo, N. Y. 


EVERSON, J. A., tractor sales manager, International Harvester Co. 
of America, Chicago, Ill. 


FARMER, EARL H., chief engineer, 
neapolis, Minn. 


FARRELL, JAMES P., vice-president, general manager and chief en- 
gineer, Farrell, Stoneham & Thompson, Dayton, Ohio. 

FISHER, CHARLES S., chief engineer, Detroit Accessories Corp., De- 
troit, Mich. 

FLEMING, D. C., assistant inspector of ordnance materials and 
motor vehicles, Holt Mfg. Company, Stockton, Cal. 

FLoop, WALTER G., ensign, U. S. 
Corp., Buffalo, N. Y. 


Gav. Emi. chief instructor. Engine Adjusting Dept., University of 
Cincinnati, Cincinnati, Ohio. 


H. E. Wilcox Motor Co., Min- 


N., Curtiss Aeroplane & Motor 
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GENTNER, ALBERT J., airplane engineering, Curtiss Aeroplane & 
Motor Cerp., Buffalo, N. Y. 


GENTZLER, W. J., foreman of tests, Curtiss Aeroplane & Motor 
Sorp., Buffalo, N. Y. 

GILBERT, FREDERICK C., vice-president, The Timken Detroit Axle 
Co., Detroit, Mich. 

Guiover, J. W., general inspection, foreman of aircraft wood parts, 
Curtiss Aeroplane & Motor Corp., Buffalo, N. Y. 

GortTzic, HaroLp C., inspection foreman, Curtiss Aeroplane & Mo- 
tor Corp., Buffalo, N. Y. ° 

GREUTER, R. E., mechanical engineer, Bureau of Aircraft Produc- 
tion, New York City. 

Grotts, FrRep., metallurgist, Curtiss Aeroplane & Motor Corp., 
Buffale, N. Y. 

GUYER, EUGENE L., chief tool designer, Curtiss Aeroplane & Mo- 
tor Corp., Buffalo, N. Y. 

BHANGASKY, WILLIAM, superintendent of inspection, Curtiss Aero- 
plane & Motor Corp., Buffalo, N. Y. 

Hanscom, CLARENCE DEAN, instructor in aeronautics, Mass. Inst. of 
Tech., Cambridge, Mass. 

HANSEN, Juuius F., superintendent, Curtiss Aeroplane & Motor 
Corp., Buffalo, N. Y. 

HECKER, RALPH EDWIN, sales engineer, The Norma Company of 
America, New York. 

HiaciIns, WILL LINDFIELD, assistant production engineer, Curtiss 
Aeroplane & Motor Corp., ‘Buffalo, N. Y 


Hiriton, W. P., system and routine, Curtiss Aeroplane Motor Corp., 
Buffalo, N. Y. 


JACKSON, PurIuir B., designer, Pierce Arrow Motor Car Co., Buf- 
faio, N. Y. 


Joost, Henry, inspection foreman, Curtiss Aeroplane & Motor 
Corp., Buffalo, N. Y. 

KELLEY, ERNEST E., superintendent, Industrial Equipment Co., Oak- 
land, Cal. 

KIMBALL, WALTER F., president, New York & New Jersey Lubri- 
cant Co., New Work City. 

Koya, H!IsHAsHI, mechanical engineer, Imperial Japanese Navy, 
New York City. 

KRAMMeER, HeNRY E., engineer, draftsman, 1530 Brook Ave., 
Bronce, ae ae 

LANE, V#RNE R., production draftsman, Curtiss Aeroplane & Mo- 
tor Corp., Buffalo, N. Y. 

Littie, Guy A., inspection department, Curtiss Aeroplane & Motor 
Corp., Buffalo, N. Y. 

MARTELL, LEONARD R.. president, treasurer, Detroit 
Corp., Detroit, Mich. 

MARTIN, LYLE B., leading draftsman, Engineering Division, Ordnance 
Corps, Bridgeport, Conn. 

Marx, Harry J., aeronautical engineer, Standard Aircraft 
Elizabeth, N. J. 

Massey, Mark F., assistant chief draftsman, 
Washington. 

MAYTHAM, EpWARD H., assistant to inspection engineer, Curtiss 
Aeroplane & Motor Corp., Buffalo, N. Y 


MvuuHBLE, Ligut. H. M., Ordnance Motor Instruction School, 
Arsenal, Metuchen, N. J 


Accessories 


Corp., 


Ordnance Corps 


taritan 

Neruson, M. A., engineer, Curtiss Aeroplane & Motor Corp., Buf 
faio, N. Y 

OLSON, ALLEN C mechanical draftsman, Smith, Hinchman & 
Grylls, Detroit, Mich. 

OXBERRY, SYDNEY, editorial and art, Class Journal ¢ 
City. 

PARKER, GEORGE C., chief engineer, The Cincinnati Ball 
Oakley, Cincinnati, Ohio. 

PENDLETON, E. R., chief engineer, Hession Tiller & Tractor 
Buffalo, N. Y 

PETERSON, C. H., superintendent, Olds Motor Co., Lansing, Mich 


PETRELLI, Sr., JOSEPH V., proprietor, The Navy Gear Mfg. Co 
New Haven, Conn. 


‘o., New York 
Crank Co., 


Corp., 


Prarr, Harry C., vice-president, sales manager, Dependable 
& Tractor Co., Galesburg, Ill. 

PLIMPTON, Ligut. H. E., charge special records section, engineer- 
ing department, engineering data and records, Naval Aircraft 
Factory, Navy Yard, Philadelphia, Pa. 

Prosser, SAMUEL T. E., assistant works engineer, engine 
Messrs. White & Poppe Ltd., Coventry, England 


Truck 


factory 

Purpy, W. F. P., foreman of special tests laboratory, Curtiss Aero- 
plane & Motor Corp., Buffalo, N F 

QUINN, CHARLES J, purchasing dept., Curtiss Eng 
City, L. I. 

RENTSCHLER, CAPTAIN F. B., A. S. A. P., Bureau of Aircraft, Ne 
Brunswick, N. J 

RICKLIN, Paut J., engineer of production, Curtiss 
Motor Corp., Buffalo, N. Y. - 


Corp Garde? 


Aeroplane & 

ROMAINE, W. L., secretary, manager Machine Tool Dept., Badge 
Packard Mchy. Co., Milwaukee, Wis 

ROWLAND, GEORGE R., supervising engineer, The Texas 
New York City. 


SAKUYAMA, TSIKICH, designer, Premier Motor Corp., 
Ind. 

SANFORD, LigutT. FRANCIS T., technical - officer 
R. A. C., Pall Mall, London 


ScHROEDER. E. O., engineering dept., Murphy Iron Works, De 
troit, Mich, 


ScuHwas, Louis, president, Stevens & Co.. New York City. 


SGHWABLE, A. G., director of purchases, Curtiss Aeroplane & Motor 
Corp., Buffalo, N. Y 


Company, 
Indianapol N 


toyal Air Force, 


ScoFIELD, H. H., assistant inspection engineer, Curtiss Aeroplane & 
Motor Corp., Buffalo, N. 


STEINER, HUBBARD W., assistant engineer, The Standard Parts Co., 
Cleveland, Ohio. 

SwAIN, WILLIAM L., foreman, Curtiss Aeroplane & Motor Corp., 
Buffalo, N. Y. 

TULLAR, RosBertT J., chief draftsman, inaval Aircraft Factory, Navy 
Yard, Philadelphia, Pa. 

VAN HvuUSAN, CORWIN, instructor in airplane mechanics, Air Service, 
Detroit, Mich. 

WacCKER, HERBERT E., foreman, Fisher Body Corp., Detroit, Mich. 

WALLACE, D. A., mechanical engineer, Waterloo Gasoline Engine 
Co., Waterloo, Iowa. 

WHEELER, ARTHUR W., machine shop superintendent, 1545 Dudley 
St., Cincinnati, Ohio. 

WHITNEY, RAYNARD L., assistant experimental engineer, American 
La-France Fire Engine Co., Elmira, N. Y 

Wituiams, L. L., factory manager, engineer, The Lang Body Co 
Cleveland. 


WILson, Mark LEONARD, draftsman, The White Motor Co., Cleve- 
land, Ohio. 

WINTER, H. L., assistant inspection engineer, Curtiss Aeroplane & 
Motor Corp., Buffalo, N. Y. 

WINTERS, GEORGE W., chief instructor, service dept., War Education 
Dept., University of Cincinnati, Cincinnati, Ohio. 

WITTEMANN, PauL W secretary, treasurer, managing director, 
consulting engineer, Wittemann Lewis Aircraft Co., Newark, 


WITTKOWSKY, HENRY ROBERTS, designer, body engineer, Fisher Body 
Corp., Detroit, Mich. 


Woop, 2Np LiEuT. RUSHMORE, Air Service, A. E. F., France. 


ZARNIKAN, HERMAN, general inspector, Curtiss Aeroplane & Motor 
Corp., Buffalo, N. Y. 














Applicants 
Qualited 


The following list of applicants have qualified for admis- 
sion. to the Society between Oct. 15 and Nov. 15, 1918 





The various grades of membership are indicated by (M) 
Member (A) Associate Member; (J) Junior; (Aff.) 
Affiliate (Aff tep.) Affiliate tepresentative; (S. E.) 
Student Enrollment 





ADAMS, WALTER OWEN (M) plant manager (mechanical and chem- 
ical engineer), Erie Specialty Co., 510 West Twelfth St., 
Erie, Pa 

ALTREE, ARTHUR H. D. (A) assistant treasurer 
manager, Bosch Magneto Co., Inc 223-2 
St., New York City. 

ANSTED, FRANK B. (A) president, Lexington Motor Co 
St. and Columbia Ave., Connersville, Ind 

3ARBOUR, ROBERT (M) vice-president and 
rett Tractor Co., Fisher Bldg., 


and general sales 
25 West Forty-sixth 


, Eighteenth 


consulting engineer, Par- 
Chicago 


BARTHOLMEW, J. B. (M) president, Avery Co., Peoria, Ill 
BaYLor, C. A. (A) general superintendent, Great Western Mrg 
Co., LaPorte, Ind. 


BELL, LAWRENCE D. (J) factory manager. The Glenn L. Martin 
Co., 16800 St. Clair Ave., Cleveland, Ohio 
BRADLEY, S. S. (M) general manager, Manufacturers Aircraft As- 
sociation, Inc., 501 Fifth Ave., New York City 
CAROLIN, CAPT. NORBERT (M) Air Service, 
nautics, Washington. 
CHANONHOUSE, FRED S. (M) general superintendent, Sturtevant 
Aeroplane Co., Jamaica Plain, Mass 
CONGDON, CLEM H. (J) assistant naval 
ment, Washington 


Division of Military Aero- 


constructor, Navy Depart- 


Cook, C. A. (J) sales engineer, Detroit 


Accessories Corp., 2021 
Gratiot Ave., Detroit, Mich 
Cook, M. (A) secret iry and general manager, Service Motor Truck 
Co Wabash, Ind 
Cope, L. S. (M) metallurgist, Hoover Steel Ball Co., Ann Arbor 
Mich. 


DAVIS, CHARLES W. (A) chief 
St.. Torrington. Conn 


DITTMANN, M. C. (M) vice-president and general manager, Ameri- 
can Bronze Corp., Berwyn, Pa 


EDWARDS, JOSEPH B. (M) president and 
Switchboard & Supply Co.., 


EXGGENWEILER, CHARLES W. (A) 


engineer, The Torrington Co., Laurel 


general manager, Kellogg 
Adams and Aberdeen Sts., Chicago. 
NWI , ; V superintendent, General Aluminum 
& Brass Mfg. Co., 2512 East Grand Blvd., Detroit, Mich 
ELIASON, R. O. (A) mechanical draftsman. 


Y t L Engineering Bureau, 
Motor Equipment Section, Washington 
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FIsHER, W. H. (M) executive, Fisher Body Corp., Detroit, Mich. 


FITZGERALD, J. W. (Aff. Rep.) chief engineer, L. A. Young Industries, 
Inc., Detroit. 


Gruss, A. G. (M) factory manager, Doehler Die Casting Co., 
Huntington and Court Sts., Brooklyn, N. Y. 

Haun, E. A. (M) assistant engineer, Grant Motor Car Corp., Cleve- 
land, Ohio. 

HaRBECK, J. N. (M) president, Duesenberg Motors Corp., 120 Broad- 
way, New York City. : 
Hecut, E. A. (M) mechanical engineer, The Mansfield Tire & 

Rubber Co., Mansfield, Ohio. 

Hogsy, J. O., Jr. (A) treasurer, American Locomotive Co., New 
York City. 

Hooper, J. C. (J) sales representative, The Cincinnati Ball Crank 
Co., North St., Oakley, Cincinnati, Ohio. ‘ 

HUMMELL, W. H. (A) superintendent, Grant Motor Car Corp., Coit 
Road and Kirby Ave., Cleveland, Ohio. 

Jacosi, E. R..(A) supervisor of inspection, Mitchell Motors Co., 
3606 Washington Ave., Racine, Wis. ‘ 
KELLER, EmiL E. (M) president, Standard Screw Products Co., 

Detroit, Mich. 

KRALUND, JOHN (M) factory manager, Doehler Die Casting Co., 
Huntington and Court Sts., Brooklyn, N. Y. 

LAYMAN, W. A. (M) president, Wagner Electric Mfg. Co., 6400 
Plymouth Ave., St. Louis, Mo. 

Lewis, I. M. (A) treasurer and manager, Bessemer Motor Truck 
Co., Grove City, Pa. 

McNaMARA, JOHN H. (M) plant manager, Curtiss Aeroplane & 
Motor Corp., Hammondsport, N 

MATHEWSON, E. T. (M) district engineer, S.K.F. Ball Bearing Co., 
Hartford, Conn. 

MEREDITH, Roy B. (M) 
gusta, Ga. 

MOoOFFETT, CARLES W. (M) general manager, 
Products Co., Warren, Pa. 

NEDOMA, CHARLES L. (A) technical secretary to vice-president, 
Cadillac Motor Car Co., 1343 Cass Ave., Detroit, Mich. 

NEWSON, Davin J. (M) chief draftsman, aeronautical engineer, 
Canadian Aeroplanes, Ltd., Dufferin and Lappin Sts., Toronto, 
Ontario, Canada. 

NICHOLS, JOHN T. (M) chief engineer, motor department, secre- 
tary-treasurer, North American Motors Co., Chadwick Engi- 
neers Works, Pottstown, Pa. 

Ne@LTING, FREDERICK G. A. (A) _ buyer, Premier Motor Corp., 
Twentieth and Olney Sts., Indianapolis, Ind. 

ODEN, ErRMUN D. (J) draftsman, Rutenber Motor Co., Marion, Ind. 

OTTE, OTrHO M. (M) treasurer and general manager, Interior Metal 
Manufacturing Co., Jamestown, N. Y. 

POWELL, WALTER E. (M) general foreman of inspection tools, air- 
plane engine division, Nordyke & Marmon Co., Indianapolis, 
Ind, 

QUINN, JOHN L. (M) district sales manager, Standard Oil Co., 
1727 N. Spring St., Los Angeles, Cal. ’ 

Root, O. J. (M) mechanical engineer and first vice-president, Root 
& Van Dervoort Engineering Co., Hast Moline, Ill. 

RUSSELL, HARTWELL B. (J) draftsman, Airplane Engineering Divis- 
ion, Bureau of Aircraft Production, McCook Field, Dayton, Ohio 

ScHARFF, C. R. (A) traffic director, Chevrolet Motor Co., 1764 
Broadway, New York City. 

SCHUEHLE, WALTER A. (M) aeronautical mechanical- engineer, Air- 
plane Engineering Division, Bureau of Aircraft Production, 
McCook Field, Dayton, Ohio. 

SEIBERLING, F. A. (M) president, The Goodyear Tire & Rubber Co., 
1144 East Market St., Akron, Ohio. 

Simmons, C. F. (M) factory manager, Airplane Engineering Divis- 
= 3ureau of Aircraft Production, McCook Field, Dayton, 

io. 


SmitH, 8S. C. (A) service 


ensign, 2233 Pickens Road, The Hill, Au- 


Warren Machine 


’ manager (technical service Packard 

Motor Car Co.), Stults Motor Co., 320 East Leith St., Fort 
Wayne, Ind. 

STENGER, E. P. (J) metallurgist, Sheldon Axle & Spring Co., Wilkes- 
garre, Pa. 

STERN, LAWRENCE G. (M) supervisor of construction, Standard Air- 
craft Corp., Elizabeth, N. J. 

SroucH, KENNETH K. (J) layout and detail draftsman, The Haynes 
Automobile Co., Kokomo, Ind. 
STURDEVANT, ARMyYDIS E. (M) chief 

Muncie, Ind. 
SpTiaR, Sena S. (M) chief engineer, Ericsson Mfg. Co., Buffalo, 


draftsman, Warner Gear Co., 


TEETOR, CHARLES N. (M) general manager, The Indiana Piston 
Ring Co., Hagerstown, Ind. 
Tweepy, O. S. (Aff. Rep.) vice-president and general manager, L 
_ A. Young Industries Inc., Detroit. 
VER ae, EpwarRD (M) president, Olds Motor Works, Lansing, 
Mich. 
VERNOR, JAMES C. (A) president and general manager, Texas Motor 
Car Association, Fort Worth, Texas. 
VIALL. ETHAN (M) managing editor, American Machinist, McGraw- 
_ Hill’ Co., Thirty-sixth St. and Tenth Ave., New York City 
VoucntT, R. R. (J) assistant manager—froduction superintendent, 
engineering department, Lewis & Vought Aircraft Corp 
_ Webster and Seventh aves., Long Island City, N. Y. 
WARRINGTON, C. H. (A) executive and sole owner, Warrington 
‘4 Motor Car Co., 1890 Fourteenth St., N. W., Washington. 
WELLs, Davip H. (M) production manager, L-W-F Engineering 
_ Co., Inc.. College Point, N 2 
WELLts, M. R. (M) engineer, Peerless Motor Car Co., 
Ohio. 
Wemp, FE. E. (M) chief engineer, Denby Motor Truck Co.. Hol- 
_ brook St. and G. T. R. R., Detroit, Mich. 
Wuirp, W. E. (A) secretary, treasurer and general manager, The 
2 Monarch Machine Tool Co.. Sidney, Ohio. 
Wuirtacre, C. J. (M) assistant engineer, Chevrolet Motor Co 
_ Broadway, New York City. 
Younc, L. A. (Aff. Rep.) president, L. A 
_ Detroit. 
Youna INDUSTRIES INc., L. A. (Aff. Mem.) Representatives: L. A 
Young, president, O. S. Tweedy, vice-president and general 
manager. J. W. Fitzgerald, chief engineer, Detroit. 


Zurce, H. W. (J) production manager 7-F Engi i ; 
, d d anager, L-W-F Engineering Co.. 
Inc., College Point, N. Y , " 


Cleveland, 


, 1764 


Young Industries Inc., 








Book Reviews 
for 


S. A. EK. Members 


This section of THE JOURNAL contains notices of 
the technical books considered to be of interest to 
members of the Society. Such books will be described 
as soon as possible after their receipt, the purpose 
being to show the general nature of their contents and 
to give an estimate of their value. 








AIRPLANE CHARACTERISTICS A systematic introduc- 


tion for flyer and student and for all who are interested in 
aviation. By Frederick Bedell, Ph. D. Published by Taylor 
& Co., Ithaca, N. Y., 1918. Cloth, 6 by 9 in., 123 pp. 


Dr. Frederick Bedell, professor in physics at Cornell 
University, has rendered valuable service in preparing 
Airplane Characteristics to serve as a systematic intro- 
duction to all interested in aviation. He points out that 
the principles of flight can in the main be set forth as 
definite and without surmise, and that a collection of the 
essential elements can now be made that will apply to all 
airplanes irrespective of type or structure. 

The introductory discussion in this volume is a con- 
tribution to a codification which will prove useful not only 
to the flyer and designer, for whom the book is primarily 
intended, but to students and engineers and to others 
who have only a general interest in aviation. 

The author has confined his attention to the principles 
of airplane flight and given no discussion of materials of 
construction, or of the gas engine. 

It is planned that the book—with the added chapters 
now in preparation—shall be self-contained and complete 
in its own field, i.e., as an introduction. 

The generalizations quoted below from the book are 
explained in a clear logical manner. 

Experiments on the air resistance of different sur- 
faces or bodies can be made in various ways. The neces- 
sary velocity of the body relative to the air can be ob- 
tained by dropping it from a suitable tower or other 
height (employed by Eiffel), by carrying it on a fast mov- 
ing vehicle, by carrying it at the end of a long rotating 
arm (employed by Langley), by exposing it to a natural 
wind, and finally by carrying it through the air in air- 
plane flight. The most convenient and approved method 
now in use is to expose the body to an artificial wind in 
a wind tunnel, first used by Eiffel and now used in all 
aerodynamic laboratories. Air is forced through such 
a tunnel by means of a powerful fan; the body to be 
studied is held stationary, being attached to suitable de- 
vices for measuring the pressure and, in case of oblique 
surfaces, for “weighing” the vertical as well as the 
horizontal component of the pressure. In such a tunnel 
can be tested not only surfaces or bodies of various kinds, 
including wing sections, but even complete airplanes in 
model size; and it is important to note that the per- 
formance of wings and airplanes in flight is found to 
agree remarkably well with wind-tunnel tests. 


Air Pressure and Wings 


When the plane is perpendicular to the air-stream, 
i.e., when the angle of incidence is 90 deg., the center of 
air pressure on the plane is at the center of the plane. 
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When the plane is oblique, the center of pressure is found 
to be in advance of the center of the plane, moving more 
and more forward toward the entering edge as the in- 
cidence decreases. 

It is to be borne in niind that it is the downward de- 
flection of the air that creates the lift, it being the pur- 
pose of the designer to increase this lift and at the same 
time to. decrease the wing-resistance. Lift is obtained 
to a certain extent by the positive pressure on the lower 
surface of the wing, but to a much greater extent by the 
negative pressure on the upper surface; indeed, as much 
as three-fourths of the total lift may be due to this 
negative pressure. 

It is the curvature of the upper surface of a wing 
that is most important—particularly its dip toward the 
entering edge, often referred to as the dipping front 
edge. The curvature of the lower surface is far less im- 
portant; with a well-formed upper surface a good wing 
can be constructed with a perfectly flat lower surface. 
An upward turn in the lower surface toward the enter- 
ing edge, corresponding to the dip in the upper surface, 
and making what is known as “Phillips entry,” is not 
advantageous. 

A cambered plane exerts a lift even at a small negative 
incidence. Zero lift is usually obtained when the inci- 
dence is between 2 and 4 deg., but in extreme cases 
the incidence may be decreased to 6 or 8 deg. before 
zero lift is reached. Although in most cases an airplane 
flies with a positive incidence, at high velocities it may 
fly with zero incidence or with a small negative incidence, 
but not within 2 or 3 deg. of the point of zero lift. 

As the incidence is increased, the lift increases rather 
uniformly and reaches a maximum at an incidence of 
14 deg. or so, according to the particular wing. Beyond 
this maximum, which is also known as the burble point, 
the lift decreases somewhat irregularly and again be- 
comes zero at an incidence of about 90 deg. The upper 
limit of maximum lift is possible, but in ordinary flying 
it is only approached, for as it is approached there is 
danger of a stall due to increase of wing-resistance, lead- 
ing to a fall or tail slide. With the decreased velocity 
which accompanies increased incidence, the stability ot 
the machine becomes less and may vanish entirely; as 
the power of control depends upon velocity, the recovery 
of equilibrium when once lost at low speed is difficult. 
Too great an incidence is a frequent cause of accident. 
Exact limits cannot well be set; but, roughly speak- 
ing, the range of incidence is between 0 and 10 deg., 
limits which, are never greatly exceeded in ordinary 
flight. There is, for each machine, a certain angle of 
incidence—well within these limits—at which the power 
required is a minimum. If the incidence is either in- 
creased or decreased, there is a very great increase in the 
amount of power required. 

All cambered wings show a marked shifting of the 
center of pressure toward the rear of the plane, when the 
incidence is small and is decreasing—a bad feature for 
stability. In this one respect a cambered wing is in- 
ferior to a flat plane, in which the center of pressure 
moves forward when the incidence is decreasing. 


Types of Wing 


There is no one type of wing that is best. It will be 
understood that in different machines different wings 
may best be used, according to the particular features 
to be en:phasized; high speed in one, large load-carrying 
capacity in another; stability in one, quickness in maneu- 
vering in another, and so forth. 
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For speed, the wing should be flatter, with only a little 
camber, with less lift and with the least possible wing- 
resistance at small incidence and high velocity. It is 
necessary to sacrifice either speed or lift. Again, both 
speed and lift may be sacrificed for stability. The center 
of pressure on a cambered wing, convexed upward, shifts 
with change of incidence (when the angle of incidence is 
small) in the wrong direction for stability. If a cam- 
bered wing were concave downward—a very bad wing 
for lift—this shifting of the center of pressure would 
be in the right direction for stability. The two effects 
can be combined, in varying proportions, by giving a wing 
a double curvature. 

The lift that supports an airplane is equal to the 
product of the area of wing, the square of the velocity, 
and a coefficient of lift that varies with the angie of 
incidence. 

When the center of gravity is in front of the center 
of lift, there is a moment or couple tending to make the 
machine nose down; when the center of gravity is back 
of the center of lift, there is a couple tending to make 
the machine nose up. 

The only possible way for changing the speed of a 
machine, or for getting different speeds in different ma- 
chines, is by changing the loading or by changing the 
value of the coefficient of lift. In practice there are 
of course limits to both of these changes. The loading is 
commonly about 6 lb. per sq. ft., being less in slow ma- 
chines and more (8 and even 10 lb.) in fast machines. 

Some early machines had a very small speed range, 
let us say from a minimum of 35 to maximum of 50 
m.p.h., giving a speed range of 15 m.p.h. A gust from be- 
hind of more than 15 m.p.h. would reduce the relative air 
speed below the requisite 35 m.p.h. necessary for sus- 
tenation, so that the machine had no support. This was 
one cause for the so-called holes in the air. ; 

The lift curve for a wing is modified in a complete 
machine by whatever lift there is (either positive or 
negative) on other parts of the machine—body, tail and 
other surfaces—and, in a biplane or triplane, by an in- 
terference between the planes that reduces the lift. This 
reduction is less when the gap between the planes is 
large and when they are given considerable stagger than 
when the gap is small and there is no stagger. Lift like- 
wise increases with aspect ratio, the ratio of wing span 
to chord. 

With adjustable wing-area, the pilot would use large 
area for low speed and small area for high speed. 

With adjustable camber, the pilot would use for low 
speed such camber as gave maximum lift. For high 
speed he would flatten out the wing and so get less lift 
without a dangerous reduction in incidence. This flat- 
tening of the wing would also bring about a reduction 
of wing-resistance—a highly important advantage of 
high speeds. 





Power and Velocity 


It has been shown that the velocity of a machine is 
dependent only upon incidence (ignoring the possibility 
of a change in wing-area or camber and the effect of 
altitude), incidence being controlled by the position of 
the elevator. It may well be asked: What about power? 
What effect upon velocity has the amount of power sup- 
plied by the engine? The answer is: The power sup- 
plied by the engine has no direct effect upon velocity, 
whatsoever; if the elevator is kept in one position with- 
out change, the same angle of incidence is maintained, 
and hence the same velocity, irrespective of the power 
supplied by the engine. 
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If the engine supplies just the right amount of power 
required to overcome the total air resistance, the ma- 
chine flies horizontally. If it supplies more power, the 
machine takes an oblique path upward, the “surplus 
power” being used against gravity. If the engine sup- 
plies less power than is necessary to overcome resistance, 
the machine takes an oblique path downward, the neces- 
sary additional power being in this case supplied by 
gravity. 

The angle of incidence—the angle between the chord 
and the relative air or flight path—being the same in 
the three cases, the velocity is the same irrespective of 
whether the flight path is horizontal or oblique; the 
power is increased or decreased by adjustment of the 
throttle, the inclination of the flight-path is changed, 
but (previded the elevator is not changed) the angle of 
incidence and velocity remain unchanged. Indeed, if the 
power is entirely cut off, the machine takes an oblique 
flightpath downward at a definite gliding angle, while 
the velocity still remains unchanged. The one way to 
change velocity is to change the angle of incidence by 
means of the elevator; furthermore, if horizontal flight 
is to be maintained, the throttle must be adjusted at the 
same time so that the amount of power required for 
horizontal flight is supplied by the engine—otherwise 
the flightpath will be oblique. An airplane is, in normal 
flight, practically a constant-speed machine, flying usu- 
ally at the one velocity corresponding to a certain best 
angle of incidence for which the machine is designed. 

It takes more power to fly at low speed or at high 
speed than at an intermediate speed. The amount of 
power required to maintain horizontal flight increases 
very rapidly when the velocity is either increased or 
decreased beyond a rather narrow range. Power, as 
well as stability, is, accordingly, a factor—in many cases 
a determining factor—in deciding the range of velocity 
and the limiting values for the angle of incidence and 
the coefficient of lift. 


Parasite and Wing-Resistance 


To get wing-resistance, it is merely necessary to di- 
vide the known weight by the L/D ratio, the value of 
this ratio being taken from a table or curve for the par- 
ticular wing section. With increase of velocity (de- 
crease of incidence) wing-resistance always decreases 
until a certain velocity is reached, after which it again 
increases. The minimum velocity for any wing-section 
is obtained at the critical angle of incidence; a greater 
angle of incidence is beyond the range of practical flight. 

For a given wing-section there are three possible ways 
for changing wing-resistance—by changing the weight, 
the loading, or both. If the wing-section is varied, the 
number of possible variations is infinite. A wing that 
has high camber in order to secure great lift, also has 
large resistance, particularly at small angles of inci- 
dence; while a flatter wing with less camber and less 
lift is better adapted for high speed, having small re- 
sistance. But there are many ‘intermediate forms and 
variations that make an interesting field for study. 
While about two-fifths of the power delivered through the 
propeller by the engine is used in pushing the wings 
through the air, three-fifths of the power, approximately, 
is used up in parasite resistance. 


A large part of the resistance of a cylindrical strut, 


or wire to motion through the air is due to the region 
of low pressure behind it. Only little is gained by taper- 
ing the front side of a cylinder or strut. Note the blunt 
breast and tapering tail of a bird, and the shape of a 
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fast swimming fish that can dart through the water with 
scarcely a ripple. 

For low resistance, wheels and body should be in- 
closed; these, as well as every strut and wire, should 
be streamlined so far as they can be. It should be re- 
membered that a small cylindrical wire may offer much 
more resistance than a larger wire that is well stream- 
lined. Parasite resistance is roughly distributed about 
as follows: Body, one-third; wires and struts, one-third; 
tail and landing gear, one-third (about one-sixth for tail 
and one-sixth for landing gear). 

The parasite resistance of the tail and all parts of the 
structure in the slip stream is increased, say, 50 per cent 
when the propeller is running. Approximate calcula- 
tions can be made on this basis. Another approximate 
method is to consider that the increase of the total para- 
site resistance due to the propeller slip stream is 10 per 
cent, 

In design every effort should be made to reduce weight 
and to cut down parasite resistance. The chief weight is 
in the engine and the reduction of weight is largely a 
problem for the engine designer. Reduction in parasite 
resistance is to be looked for in improved design of 
structure. 

Stability 


The line of flight is always understood to be the path 
of the center of gravity. Stability requires that a re- 
storing moment be set up whenever the machine is dis- 
placed from its normal position. If the machine is rolled 
over to one side, with one wing raised and the other 
lowered, there must be a rolling moment tending to roll 
the machine back until the two wings are again on the 
same level. Although for steadiness in normal flight 
a certain positive lateral stability is desirable, for quick 
maneuvers a less positive or even an indifferent stability 
becomes advantageous. It can be noted that a gull, when 
it lowers its head as it flies near the water in search of 
fish, also droops its wings so as to make an inverted di- 
hedral; in this way stability is secured with what is now 
a lowered axis. As the head is raised again*for normal 
flight and the rolling axis changes from a lowered axis 
to a neutral and then to a raised axis the inverted di- 
hedral (A) may be seen to difappear and an upright 
dihedral (\ ) to take its place. 

Retreating or swept back wings, with a raised rolling 
axis, give lateral stability, for when the machine rolls 
the descending wing moves forward and enters the air 
more squarely so as to attack more air and get more 
lift, thus restoring the machine to its position of equi- 
librium. Retreating wings and wings with raked ends 
(i.e., with trailing edge longer than entering edge) have 
the same effect as a dihedral angle upon lateral stability, 
but with the advantage that in a side gust they create 
no tendency for a machine to roll. All three devices— 
dihedral angle, retreating wings and raked ends—give 
directional stability. But they all have the disadvantage 
of reducing the so-called lifting efficiency. 


Banking and Turning 


Some machines are made so as to depend entirely 
upon banking as a means for turning, no rudder being 
provided. Conversely, turning produces banking and in 
some machines the rudder has been the only means for 
banking, no ailerons or similar devices being provided. 
There is room for difference of opinion as to how great 
an extent banking and turning should be automatically 
dependent upon each other and to what extent their con- 
trol should depend upon the pilot. 








Vol. III 









_ 


December, 1918 No. 6 








404 THE JOURNAL OF THE SOCIETY OF AUTOMOTIVE ENGINEERS 


In a machine with one propeller, as the propeller ro- 
tates in one direction there is a tendency (when the 
power is ».n) for the whole machine to rotate in the 
opposite direction. This can be easily corrected for in 
the control by the pilot, or automatically by a difference 
in the lift of the two wings. When flying, any correction 
is made by the pilot unconsciously. When starting, how- 
ever, the correction may be noticeable, for the amount of 
correction changes as the engine accelerates; further- 
more, it is particularly important while near the ground 
to keep both wings even. 

Any lack of wing symmetry gives a tendency for the 
machine to rotate when power is off. In horizontal flight 
this can be corrected for by the controls, but in diving 
it may make a spin that cannot be controlled. 

Although the keel surface is the chief element in 
directional stability, the wings may contribute. Direc- 
tional stability is in all cases aided by retreating wings 
and by wings with a transverse dihedral angle, on ac- 
count of the greater resistance of the wing which ad- 
vances when the machine swings off from its course; 
this is independent of the location of the rolling axis. 
A rudder alone without a keel would be ineffective, for 
the machine when rotated by the rudder would tend to 
skid along its original flight path, as does a toboggan on 
smooth ice. A rudder is most effective when it is placed 
far back and the keel surface is placed near the center 
of gravity. 

Turning causes banking, for two reasons: (1) The 
outer wing, having the higher velocity and greater lift, 
tends to rise, and the inner wing tends to descend on a 
turn; (2) the pressure on the keel surface on a turn tends 
to keel the machine over in the same direction ‘as in (1), 
provided (as is usually the case) the keel center is above 
the rolling axis. 

Turning causes increase of resistance and loss of 
speed due to the fact that the pressures on keel and 
rudder each have a backward component. 

Turning causes a decrease in lift and a tendency to 
descend, i.e., a tendency to stall, for two reasons: (1) 
On account of loss of speed, the pressure on the wings, 
and hence the lift, is decreased; (2) on account of bank- 
ing, the vertical component of the lift is decreased, this 
component becoming zero when a machine is banked 90 
deg. 

The tendency to stall on a turn can be overcome, if 
necessary, by maintaining speed either by putting on 
more power or by nosing down a little by means of the 





elevator. Loss of speed is to be avoided. Obviously, 
to attempt to climb on a turn is dangerous. 

If a machine is banked too much for a particular 
turn, it will slip in and down, on account of the hori- 
zontal component there is to the lift. 

If a machine is not banked enough, it will skid out 
and (in some cases, due to the inertia of the machine) 
up. 

With the proper banking, the centripetal force toward 
the center of the turn due to the banking must just equal 
the centrifugal force away from the center. There being 
no skidding or side slipping, the pilot will feel no side 
wind on either cheek. He will feel a pressure holding 
him to his seat with no pressure to left or right. Strings 
tied to guy-wires blow straight back and not at an angle. 
If rolling is indicated by an inclinometer like a level 
(arched upward) placed across the machine, the bubble 
remains central. In skidding or side slipping the ma- 
chine leaves the bubble behind; the pilot ought to keep 
in mind that the control should follow the bubble. It is 
a good plan to start banking just before beginning a 
turn. 

Gyroscopic Action 


The propeller and revolving parts of the engine form 
a gyroscope, so that a sudden turn of the machine side- 
ways will cause it to pitch or rear. Similarly any sudden 
pitching or rearing will cause the machine to turn to 
one side; for, when a sudden force is applied perpen- 
dicularly to the axis of a gyroscope, the axis swings 
sideways at right angles to that force. The direction 
of this effect will depend upon the direction of rotation 
of the revolving parts, and so may be opposite in differ- 
ent machines. This effect will be but small when controls 
are not jerked suddenly; indeed, these should not be 


operated suddenly on account of the severe stresses 
produced. 


TIRE REPAIRING AND VULCANIZING By Henry H. 
Tufford. Published by Dunwoody Industrial Institute, Minne- 
apolis, Minn. Cloth, 6 by 9% in., 98 pages, illus. 

A practical booklet covering every detail of the work 
outlined in the title, and one which cannot fail to be 
useful in any repair shop. Repair fabrics are discussed. 
A scale for cutting has been compiled and included. In- 
juries, defects and abuses are clearly explained. In ad- 
dition, a list of shop terms and of shop tools is given. 
The book is generously illustrated. 
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GOVERNMENT STANDARD GASOLINE AND OIL 
SPECIFICATIONS 


Specifications recently adopted three specifications 

relative to the automotive industries. These cover 
aviation gasoline for export, fighting and domestic uses, 
motor gasoline and navy fuel, gas and bunker oils. 


[sx Committee on Standardization of Petroleum 


SPECIFICATIONS FOR AVIATION GASOLINE 


(EXPORT, FIGHTING AND DOMESTIC) 
COLOR 


The color shall be water white. 


Test Inspection of a column in a standard 4-ounce 
oil-sample bottle. 


FOREIGN MATTER 


The gasoline shall be free from acid, undissolved 
water and suspended matter. 

Acid Test The residue remaining in the flask after 
distillation is completed is shaken thoroughly with 1 
ec. of distilled water. The aqueous extract must not 
be colored red on addition of a few drops of methyl- 
orange solution. Water and suspended matter would 
be in evidence in the test for color. 

DOCTOR TEST 
The gasoline shall yield a negative doctor test. 

Preparation of Reagents 
Sodium plumbite or “doctor solution”: 

Dissolve approximately 125 grams of sodium hydrox- 
ide (NaOH) in a liter of distilled water. Add 
60 to 70 grams of litharge (PbO) and shake vigor- 
ously for 15 to 30 min., or let stand with occasional 
shaking for at least a day. Allow to settle and de- 
cant or siphon off the clear liquid. Filtration through 
a mat of asbestos may be employed if the solution 
does not settle clear. The solution should be kept in 
a bottle tightly stoppered with a cork. 

Sulphur Obtain pure flowers of sulphur. 

Making of Test 
Shake vigorously together two volumes of gasoline 
and one volume of the “doctor solution” (10 cc. of 
gasoline and 5 cc. of “doctor solution” in an ordinary 
test tube; or proportional quantities in a 4-ounce 
oil-sample bottle may conveniently be used). After 
shaking for about 15 sec., a small pinch of flowers of 
sulphur should be added, the tube again shaken 
for 15 sec. and allowed to settle. The quantity of 
sulphur used should be such that practically all of 
the sulphur floats on the surface separating the gaso- 
line from the “doctor solution.” 


Interpretation of Results 

If the gasoline is discolored, or if the sulphur film is so 
dark that its yellow color is noticeably masked, the 
test shall be reported as positive and the gasoline 
condemned as “sour.” If the liquid remains unchanged 
in color and if the sulphur film is bright yellow or 
only slightly discolored with gray or flecked with black, 
the test shall be reported negative and the gasoline 
considered “‘sweet.” 


CORROSION AND GUMMING TEST 


The gasoline when subjected to the corrosion test shall 
show no gray or black corrosion and no weighable 
amount of gum. 


Directions for Making Test 

The apparatus used in this test consists of a freshly- 
polished hemispherical dish of spun copper, approxi- 
mately 3% in. in diameter. 

Fill this dish to within % in. of the top with the 
gasoline to be examined and place the dish upon a 
steam bath. Leave the dish on the steam bath until 
all volatile portions have disappeared. 

If the gasoline contains any dissolved elementary sul- 
een the bottom of the dish will be colored gray or 

ack. 

If the gasoline contains undesirable gum-forming con- 
stituents, there will be a weighable amount of gum 


deposited on the dish. . 
Acid residues will show as gum in this test. 


Interpretation of Results 


It is specified that no gray or black deposit shall be 
formed. This wording is intended to admit gasolines 
that have so small a quantity of sulphur that the de- 
posit is peacock colored. 

It is specified that there shall be no weighable amount 
of gum. The intention is to refuse admittance to 
gasolines that show an amount that can be readily 
weighed in this style of dish. 

The distillation method and apparatus shall conform 
to those outlined and described in Bureau of Mines 
Technical Paper No. 166, entitled “Motor Gasoline, 
Properties, Laboratory Methods of Testing and Prac- 
tical Specifications.” 


VOLATILITY AND DISTILLATION RANGE 


Export Grade 


When 5 per cent of the sample has been recovered in 

the graduated receiver the thermometer shall not read 

more than 65 deg. C. (149 deg. Fahr.), or less than 

50 deg. C. (122 deg. Fahr.). 

When 50 per cent has been recovered in the receiver 

the thermometer shall not read more than 95 deg. C. 

(208 deg. Fahr.). 

When 90 per cent has been recovered in the receiver 

the thermometer shall not read more than 125 deg. C. 

(257 deg. Fahr.). 

When 96 per cent has been recovered in the receiver 

the thermometer shall not read more than 150 deg. C. 

(302 deg. Fahr.) and the end point shall not exceed 

acd eee by more than 15 deg. C. (27 deg. 
ahr.). 

At least 96 per cent must be recovered in the receiver 

from the distillation. 

The distillation loss shall not exceed 2 per cent when 

the residue in the flask is cooled and added to the dis- 

tillate in the receiver. 


Fighting Grade 


When 5 per cent of the sample has been recovered in 
the graduated receiver the thermometer shall not read 
more than 70 deg. C. (158 deg. Fahr.) or less than 
60 deg. C. (140 deg. Fahr.). 

When 50 per cent has been recovered in the receiver 
the thermometer shall not read more than 95 deg. C. 
(203 deg. Fahr.). 

When 90 per cent has been recovered in the receiver 
the thermometer shall not read more than 118 deg. C. 
(235 deg. Fahr.). 

When 96 per cent has been recovered in the receiver 
the thermometer shall not read more than 125 deg. C. 
(257 deg. Fahr.) and the end point shall not exceed 
this temperature by more than 15 deg. C. (27 deg. 
Fahr.). 

At least 96 per cent must be recovered in the receiver 
from the distillation. 

The distillation loss shall not exceed 2 per cent when 
the residue in the flask is cooled and added to the 
distillate in the receiver. 

The United States War Department requires the 
fighting grade to be colored red after inspection and 
acceptance. 


Domestic Grade 


When 5 per cent of the sample has been recovered 
in the graduated receiver the thermometer shall not 
read more than 75 deg. C, (167 deg. Fahr.), or less 
than 50 deg. C. (122 deg. Fahr.). 

When 50 per cent has been recovered in the receiver 
the thermometer shall not read more than 105 deg. C. 
(221 deg. Fahr.). 

When 90 per cent has been recovered in the receiver 
the thermometer shall not read more than 155 deg. C. 
(311 deg. Fahr.). 

When 96 per cent has been recovered in the receiver 


the thermometer shall not read more than 175 deg. C. 
(347 deg. Fahr.). 
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At least 96 per cent must be recovered in the receiver 
from the distillation. 
The distillation loss shall not exceed 2 per cent when 
the residue in the flask is cooled and added to the 
distillate in the receiver. 

SPECIFICATIONS FOR Moror GASOLINE 
QUALITY 


Gasoline to be high grade, refined and free from water 
and all impurities, and have a vapor tension not 
greater than 10 lb. per sq. in. at 100 deg. Fahr. tem- 
perature,, same to be determined in accordance with 
the current “Rules and Regulations for the Trans- 
portation of Explosives and other Dangerous Articles 
by Freight”—paragraph 1824 (k)—as issued by the 
Interstate Commerce Commission. 
INSPECTION AND TESTS 

Inspection 
Before acceptance the gasoline will be inspected. 
Samples of each lot will be taken at random. These 
samples immediately after drawing will be retained in 
a clean, absolutely tight closed vessel and a sample for 
test taken from the mixture in this vessel directly into 
the test vessel. 

Test 
100 c.c. will be taken as a test sample. The apparatus 
and method of conducting the distillation test shall be 
that described in Bureau of Mines Technical Paper 
No. 166, Motor Gasoline. 
Boiling point must not be higher than 60 deg. C. 
deg. Fahr.). 
20 per cent of the sample must distill below 105 deg. 
C. (221 deg. iahr.). 
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45 per cent must distill below 135 deg. C. (275 deg. 
Fahr.). 
90 per cent must distill below 180 deg. C. (356 deg. 
Fahr.). 


The end or dry point of distillation must not be higher 
than 220 deg. C. (428 deg. Fahr.). 

Not less than 95 per cent of the liquid will be recov- 
ered from the distillation. 


SPECIFICATIONS FOR FureL, GAs AND BUNKER OILS 
METHODS OF TEST 

Flash-point will be taken as indicated in the specifica- 
tions. 
Viscosity will be taken by the Engler viscosimeter. 
(See note under Specifications) 
Water and sediment will be taken by the distillation 
method. When oil in small lots is consigned to Naval 
vessels or to Navy Yards the centrifuge test will be 
used in order to obviate delay. In this test 30 c.c. of 
oil and an equal quantity of best commercial benzol, 50 


per cent white, will be used, and the mixture heated to 
100 deg. Fahr. 


SPECIFICATIONS 


Fuel oil shall be a hydrocarbon oil free from grit, acid 
and fibrous or other foreign matter likely to clog or 
injure the burners or valves. If required by the Navy 
Department, it shall be strained by being drawn 
through filters of wire gauze having sixteen meshes to 
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the inch. The clearance through the strainer shall be 
at least twice the area of the suction pipe and strain- 
ers shall be in duplicate. 
The unit of quantity to be the barrel of 42 gal. of 231 
cu. in. at a standard temperature of 60 deg. Fahr. 
For every decrease or increase of temperature of 10 
deg. Fahr. (or proportion thereof) from the standard 
0.4 per cent (or prorated percentage) shall be added 
or deducted from the measured or gaged quantity for 
correction. 
The flash-point shall not be lower than 150 deg. Fahr. 
as a minimum (Abel or Pennsky-Marten’s closed cup) 
or 175 deg. Fahr. (Tagliabue open cup). In case of 
oils having a viscosity greater than 8 Engler at 150 
deg. Fahr. the flash-point (closed cup) shall not be 
below the temperature at which the oil has a viscosity 
of 8 Engler. 
Viscosity shall not be greater than 40 Engler at 70 
deg. Fahr. Water and sediment not over 1 per cent. 
If in excess of 1 per cent, the excess to be subtracted 
from the volume; or the oil may be rejected. 
Sulphur not over 1.5 per cent. 
Note If the Engler viscosimeter is not available, the 
Saybolt standard universal viscosimeter may be used. 
Equivalent viscosities 

8 Engler 300 sec. Saybolt 

Ie PE sn oka 4's @ erniere 1500 sec. Saybolt 

SPECIAL SPECIFICATIONS FOR GAS OIL FOR DIESEL ENGINES 
Flash-point not lower than 150 deg. (Abel or 
Pennsky-Marten’s closed cup). 
Water and sediment, trace only. 
Asphaltum, none. 
BUNKER OIL A 


To comply strictly with the provisions for Navy specifica- 
tions fuel oil, except that there shall be no limit on 
sulphur. 


Fahr. 


BUNKER OIL B 

Specifications to be the same as for Navy fuel oil ex- 
cept: 

The flash-point shall not be lower than 150 deg. Fahr. as 
a minimum (Abel or Pennsky-Marten’s closed cup) or 
175 deg. Fahr. (Tagliabue open cup). Rest of paragraph 
omitted. 
Omit paragraph on viscosity and substitute “To have a 

minimum gravity of 15 Baumé.” 
Omit paragraph on sulphur requirements. 


Navy standard fuel oil only will be supplied to battleships, 
destroyers and other vessels subject to heavy forced draft 
conditions or required to run smokeless. It will also be 
supplied for cargo oil for all shipments abroad or to Navy 
storage. 

Bunker oil A will be used by other types of vessels 
requiring a light oil and by shore stations fitted with sepa- 
rate storage for yard use. It will not be used where 
Bunker oil B can be satisfactorily used. 

Bunker oil B will be used by all transports and cargo 
vessels which can satisfactorily burn an oil not heavier 
than 15 Baumé. 

The Commander, Cruiser and Transport Force, or his 
representative, and the District Supervisor, Naval Over- 
seas Transportation Service shall determine the grade of 
oil to be used by vessels operating under their direction. 


COMPLETING MILITARY HIGHWAY WORK 


INE miles of concrete road between Alexandria and 

Camp Humphreys, Va., will soon be ready for use, 
marking the completion of planning and supervisory work 
done by engineers of the Bureau of Public Roads of the 
U. S. Department of Agriculture for the military authori- 
ties. The road from Alexandria to Camp Humphreys is 
the longest military highway outside of cantonments that 
has been planned and supervised by engineers of the 


3ureau, although the total construction planned and 
supervised by these engineers aggregates several hundred 
miles and covers practically all the recognized types of 
construction, from sand clay to first-class bituminous 
surfaces and concrete roads. Seventeen highway engi- 
neers and one superintendent of construction were de- 
tailed to military work by the Bureau in July, 1917, the 
period of their assignments varying from 3 to 15 months. 
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HESE experts of the New Departure 
Metallurgical and Chemical Labora- 
tories persistently check the special 
chrome alloy steels received against our specifi- 
cations. Steel in process of manufacture is also 
checked to insure that the high standards of 
New Departure quality are maintained. 
This department, with its complete equipment 
and resources, is responsible for the peculiar tough- 
ness and resiliency of New Departure ball bearings. 


These illustrations, from left to right, show: Chrome analysis; 
Carbon determination by electric furnace; Determination of 
critical point in the cementation of our special steels. 
Bristol, Conn. The New Departure Mfg. Co. 
Conrad Patent Licensee. 


Detroit, Mich, 
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atus. For information regarding the space 
available on this page address the Society. 
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“NORMA” 
PRECISION 





BALL BEARINGS 


(PATENTED) 





National conservation, rightly understood, contem- 
plates the manufacture, sale, and use of machinery 
and equipment possessing within itself the maximum 
of ‘‘staying power.’ Repairs and replacements on old 
equipment may be an economical virtue. But a truer 
conception of economy demands the making of ma- 
chines so good that repairs and replacements are mini- 
mized. 


i 


Builders of high-grade ignition apparatus and lighting 
generators—and builders of the high-grade cars, trucks, 
tractors, power boats and airplanes on which they are 
used—know that the proved dependability of “NORMA” 
Ball Bearings contributes largely to the trouble-proof- 
ness of any equipment of which they are a part. 


Be SURE. See that your 
Electrical Apparatus is “NORMA” equipped. 





THE NORMA COMPANY OF AMERICA 


i7s9o BRYADWAY NEW YORK 
Ball, Roller, Thrust, Combination Bearings 
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AXIMUM SILENT TYP 
ANNULAR BALL BEARINGS 


(SINGLE AND DOUBLE ROW) 


Whether your requirements demand large or small 
bearings, our engineering department will help you in 
selecting the right type of bearing to secure the greatest 


SERVICE 
STANDARD ROLLER BEARING CO. 


PHILADELPHIA, U.S. A 


SALES OFFICES: Makers of SR _B Annular 
Detroit, 936 Woodward Ave. Ball Bearings, Taper Roller 
ar 2206 S. Michigan Ave. Bearings, Steel Balls and 
ndianapolis, 646 N. Meridian St. / i 
New York, 737 Broadway el i hitworth Wire 
Boston, 159-A Ma setts Ave. - nen 
Cleveland, 2062 Euclid Ave 
San Francisco 41 Spear St 
St. Louis 3126 Locust St. 
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IT IS NOW CONCEDED THAT PERFECTION MOTOR CAR HEATERS ARE 
AN ESSENTIAL FEATURE OF MOTOR CAR EQUIPMENT. TWENTY- 


FOUR MANUFACTURERS NOW SUPPLY THEM REGULARLY ON ONE OR 
MORE MODELS. 


Let us work with you on your new designs to insure an economical and 
satisfactory heater installation. 


Perfection Heaters represent the highest development of motor car 
heating along scientific lines. 


Eight distinctive types to meet various requirements. 


Comfort is just as essential in your motor car as in your home. 


Many of your customers cannot afford a closed car—yet they want as much 
comfort as possible all the year. Well fitted curtains and a Perfection Heater 
insure a comfortable all-year car at slight expense. 


EVENTUALLY—why not on your next designs? 


The Standard Parts Company, Perfection Heater Div’n, Cleveland, Ohio 
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The Bearing that 
Tomorrow’s Farmer 
will bank on 





ITH every industry of man 
speeded to meet the needs of 
a world at war, the quite usual 
importance cf harvests has been 
multiplied a thousand fold. 





Already increased acreage has been sown 
and other thousands of acres cleared for 
planting. It is in this huge work that the 
tractor will come to its own. 




















Tractors have come to stay. And the char- 
acter of the work they are to do emphasizes 
the nged for perfect machines. Nothing 
cheap, nothing flimsy can stand the strain. 
In gruelling service, day and night, one 
season upon another, they must stand up. 


The wearing parts— where friction is born 






—will be protected with ball bearings. And = 
they will be dependable bearings of proven — 
efficiency under abnormal serviceconditions. > 


It’s interesting to know that because of 
past performance Hess-Bright Ball Bear- 
ings are the natural choice for this service. 
And their reputation and the manner of 
their making will not fail. 


>) 
‘ns, 


THE HESS-BRIGHT MANU- 
FACTURING COMPANY 


Philadelphia, Pa. 
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——_ patriotic duty 
AVING energy. That means reducing 


friction to its minimum. 


Atlas Alloy Steel Balls do their bit in this 
patriotic duty. They are produced by a pro- 
cess which guarantees uniformity, and assures 


maximum life and efficiency of bearings. 


ATLAS BALL COMPANY 


Glenwood Ave.. at 4th Street 
Philadelphia, U.S. A. 
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Look for the Red Seal Continental Motor— 
It Assures You a High-Grade Truck 


The Continental Red Seal motor enjoys the full confidence of truck 
and automobile buyers. 


They know what this famous motor will do—know they can rely on 
America’s Standard it for power, for economy, for speed, for silence, for durability, for 
every motor quality. They look upon the Red Seal as a guarantee 
against motor experiments. 


Passenger Car Motor. 
Look for the Red Seal 


Nameplate The most convincing evidence of what a motor will do, is the record 
of what it has done, and in this we find the reason why the public 
helieves so implicitly in the Continental Red Seal motor. Fifteen years 
of successful performance in hundreds of thousands of trucks and 
cars provides sure evidence of its worth. 





Striking endorsement of this confidence of the public in the Con- 
tinental, is seen in the fact that today over 160 vehicle manufacturers 
use it in one or more models of their trucks and automobiles. Thus 
upon it they stake the success of their product and an investment of, 


. E many millions of dollars. 
America’s Standard 


Track Moter. Leok When" you buy a truck or automobile look for the Continental Red 
Seal on the motor—the mark of proved worth. 
for the Red Seal 
Nameplate 





CONTINENTAL MOTORS CORPORATION 


Offices: Factories: 
Detroit, Michigan Detroit—Muskegon 





Largest Exclusive Motor Manufacturers in the World 


_ Continental Motors 


AMERICA’S STANDARD POWER FOR TRUCKS AND AUTOMOBILES 
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The Perfect Radiator 
the ‘‘Durability’’ Question! 


HE durability of a cooling system on 
I a tractor is today a vital question. A 
delicate inefficient radiator may mean 


much time and money lost to user and man 
ufacturer. 


The number of years the ordinary radia 
tor will last cannot safely be estimated in 
a laboratory. Actual service in the field is 
the only source of an accurate estimate. 


But the big underlying principles of Per- 
fex construction can be analyzed in the 
laboratory. 


A study of the Perfex exclusive “Expan- 
sion Slit” quickly shows why it provides the 
necessary “flexibility” to absorb shocks. 


—The heavy, deep, bonded facings are far 
superior to ordinary methods of lap joint- 
ing. 


—extra large, unobstructed water chan- 
nels insure perfect cooling. No fins, no 
clogging—every inch of surface cools. 


Thé important thing to remember about 
the Perfex is that it cools and it lasts. 


Our engineers will gladly confer with you 
relative to engine cooling problems. We 
are equipped to design and build a special 
Perfex for any Tractor, Truck or Motor 
Car. 


Your correspondence is invited. 


PERFEX RADIATOR CO. 


770 Flett Ave.,: 


Racine, Wisconsin 
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'(O THE MANUFACTURER today 100% 


_. : Americanism is both a duty and a privilege. 


~Every resource of the Splitdorf organization 
—every factory, every machine, every work- 
man, every ounce of material and equipment— 
is now and will continue to be devoted to a single purpose : 
to supply the needs of War and of the essential industries 
that are helping to win the War. 


On the fighting fronts in France, Belgium and Italy, the 
magneto is relied upon to furnish the vital spark that 
drives airplane, tank, truck, tractor, motorcycle and auto- 
mobile. As the pioneer ALL-AMERICAN manufacturer 
of magnetos, the Splitdorf Electrical Company is devoting 
all its engineering skill and factory facilities to the increased 
production of standardized “Dixie magnetos for gasoline 
engines of every type from one to sixteen cylinders. 

That this essential industry may never be called on in vain, loyal 
American producers in the acres of Splitdorf factories are working 


night and day. Volume production will continue until America 
and her Allies have secured the peace of the world. 


Standardized Dixie Efficiency as never before ; co-operation in intensified measure ; 
titans easing "4°" ‘production of essential equipment only; this is, has been and shall 


continue to be the war-time policy of the Splitdorf organization. 
SPLITDORF ELECTRICAL COMPANY, Newark, New Jersey 


INI 


All American MAGN ETO 






full information re- 
garding the care and 
maintenance of 
tandardi 


S Dixie 
Magnetos will be sent ( = 
free on request. In : 
writing, kindly specify oQpo 
whether you ave inter- | « 

pa in the — ; 

@ magneto air- er 
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Driving Strains and Road Vibrations 
g St d Road Vibrations 

The strains encountered by the driving members of a motor truck, 
together with the heat generated, invariably produce shaft deflections, 
and very often gear expansion. 

The resultant discrepancies, which would ordinarily create undue 
friction, are fully compensated for by the self-aligning feature of SK F 
3all Bearings. : 

The illustration above shows an SK F-equipped Schacht Truck. 
SKF Ball Bearings are used on the Worm rive. as a protection 
against the consequences of driving strains and road vibrations. 

They are the choice of many other ivuck makers whose demands 
are for absolute reliability. 

“ £39 F’ BALL BEARING: CO. 
HARTFORD 487 CONN. 
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THE 


“WHITNEY” 


HAND MILLING MACHINE 


THOUSANDS IN USE 


Invaluable in the LARGE 
FACTORY, as no other de- 
sign equals it for big produc- 
tion on interchangeable work, 
as proved by the thousands of 
these machines in constant use 
both here and abroad. One 
concern alone is using over 700 
of these machines, and many 
other concerns have over one 


hundred each. 


Invaluable in the SMALL 
SHOP, as it will handle a wide 
variety of operations with 
convenience, accuracy and 


rapidity. 


Order one now. It will 


soon pay for itself. 





PROMPT DELIVERIES 


THE WHITNEY MFG. CO., Hartford, Conn. 


CHAINS KEYS AND CUTTERS HAND MILLING MACHINES 
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What has Cleaning to do 
with the making of a Car? 


HE cleaning of materials, parts and 
units in the process of manufacture is 


a necessary and vital factor in automotive 
industries. 





It is truly an essential operation, as necessary 


as machining or any other step, to the final 
product. 


THE FACT that a large majority of the 
large manufacturers of automobiles, aero- 
planes and accessories in this country have 
continued to use OAKITE and our other 
products for so many years, shows that they 
have recognized our materials to be effective 
and economical. 


They are taking advantage of the knowledge 
obtained from innumerable records of prac- 
tical results, systematized and backed up by 
scientific experimental work. 


Cleaning IS an essential opera- 
tion and OAKITE is essential 
for Cleaning 


MANUFACTURED BY 
OAKT OAKLEY CHEMICAL CO. 
36 THAMES STREET - NEW YORK 
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LEWIS VALVES 


The Lewis Semi-Steel Valve has convinced 
others of its superior merits. Why not let 
it prove to you its worth? It tells its own 
story by giving you less valve trouble; con- 
sequently saving fuel for the user of your 


motor and making your customer satisfied. 


THE LEWIS STEEL PRODUCTS CO. 


4080 Detroit Ave. 


TOLEDO, OHIO 
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Confirmed 


engine building during the period of war — her 7 
ad—has adhered closely to Waukesha engineering” 
t has confirmed the soundness of the theory embod 


Le 
(x4 o, 


and 2) eee 2 


oor-Cylindes Motors for T 


The four-cylinder, four-cycle principle. nue : 
Waukesha Heavy Duty Motors from the Senne Piven the 
intensive study and research incident to the building of super- 
powered engines of war has not evolved better pratice. 


"WAUKESHA MOTOR CO., Waukesha, Wis. 


World’s Largest Builders of Truck and Tractor Motors Exclusively | 
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Doing Their Bit 


Spartan Flat Leather Fan Belts have been approved as efficient equip- 
ment on the leading makes of motor trucks. They have met every 
specification and in practical use have proven supreme in the efficient 
transmission of motor truck power. 


Spartan Flat Leather Fan Belts are made from leather of a special tan- 
nage, which insures great flexibility, unusual pulley grip and ability 
to resist unfavorable operating conditions. The leather used is the 
highest quality, cut from the center portion of the hide. They are 
thoroughly stretched® of even thickness and put together with cement 


which resists exposure to conditions quickly destructive to ordinary 
belt cement. 


Spartan Fan Belts are cooling motors day in and day out under the 
most severe strains to which a belt may be subjected. They are oper- 


ating efficiently “‘over there’’-—and ‘‘over here’’-—wherever in use, the 
utmost service results. 


Send for booklet, “Spartan Fan Belts for Motor and Generator 
Drives.” 


THE GRATON & KNIGHT MFG. CO. 


Makers of Flat Leather Belting, ‘‘V’’ Belting, Solid Block and Link Types 
Leather Packings, Specialties, Etc. 


Worcester, Mass. 
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The Kerosene 
Tractor Is Here 


HE success of the tractor in- 
dustry depends upon the suc- 
cess of the kerosene tractor. The 
high price of other fuels makes 
the kerosene tractor a necessity. 
rr . - 
Tractor buyers demand it. 

The kerosene tractor is different 
from the gasoline tractor. 

The slower combustibility of kero- 
sene demands different heat condi- 
tions—a different mixture—in other 
words, a different engine and a DIF- 
FERENT CARBURETOR. 

A gasoline carburetor “re-hashed” 
will not vaporize kerosene successfully. 
| nvaporized kerosene cuts out the lub- 
ricating oil and wears out the motor. 

An attempt to use a makeshift carbur- 
etor means the failure of the tractor; the 
loss of the customer to the dealer; the loss 
of the dealer to the manufacturer; the loss 
of the manfifacturer’s good reputation. 

The leading tractor manufacturers have 
already recognized the first principle of 


WILCOX-BENNETT 
CARBURETOR CO. 


Specialists in Kerosene Carburetors 
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KEROSENE 
CARBURETOR 
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success and are using the Bennett Kerosene 
Carburetor. 


Bennett Carburetor Air Cleaner 


T)UST and sand are the cause of 90% of 


the internal troubles of all tractors. 
The Bennett Carburetor Air Cleaner re- 
moves dust and sand from air before it 
enters the carburetor. This prevents cutting out 
of bearings, pistons and rings, thus lengthening the 
life and efficiency of the motor. 40,000 now in 
use. Write for information. 









The Bennett Carburetor 


Air Cleaner 
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RICH TOOL COMPANY 


Kresge Building, Detroit, Mich. Railway Exchange Bldg., Chicago, IIl. 


The cuts below represent valves used in some of the best known present day Aero- 
plane, Motor-Boat and Racing Automobile Engines. They are all products of this 
company and most of them have been produced in large quantities and have, therefore, 
been thoroughly tested in service. 

Needless to say, they are all Tungsten Steel, but we also make one-piece forged valves 
of all other commonly used Alloy Steels in the manufacture of which we exercise the 
same care as is used in higher priced Tungsten Valve materials. 

One of the newer types of valves which we have been making in very large quantities 
for the past year is our Hi-Chromium Valve, which has some very remarkable proper- 
ties. It is for some purposes an excellent valve and we solicit inquiries from those who 
are troubled by a persistent burning away of the seats of the valves in their motors. 





- 
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Our Engineering Department is at your service on all 
questions concerning suitability of material and design. 
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Assure 
Absolute 
Synchronism 


VERY ignition system depends upon 
the efficiency of its interrupter or con- 
tact breaker. 


The final results obtained from the engine 
are determined largely by the synchronism, 
speed, accuracy, longevity and spark inten- 
sity of its ignition system, which in time are 
determined by the precision with which the 
interrupter performs its exacting functions. 


The Bosch Interrupter is unsurpassed for 
precision; it is the result of two decades of 
ignition study. That its design is ideal is 
proved by the fact that it is the prototype-of 
practically all contact breakers in use today. 
It is a standard of the world. 
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The Bosch Interrupter meets successfully every 
condition that ignition systems have to face. It is 
wonderfully balanced; it will operate at any angle; 
centrifugal forces work in harmony with it; even at 
the highest speeds contact is made and broken per- ) 
fectly and sharply; no strong springs are needed; the 
liberal platinum points used are not hammered or 
wasted. 


Its solid construction includes, besides watch-like 
workmanship, the use of the finest material, carefully 
fashioned into a well-balanced perfectly functioning 
mechanism of lasting strength and service. It requires 
no oiling or other regular attention. 

As the Keystone of an ignition system, the Bosch Interrupter 


is typical of the high ideals embodied in the unit it serves— 
the Bosch Magneto, America’s Supreme Ignition System. 

To assure the air of quality and confidence, equip your 
products with Bosch Magneto Ignition. 


+ 


CORRESPONDENCE INVITED 


Be Satisfied Specify Bosch 


BOSCH MAGNETO COMPANY 
230 West 46th Street, New York 


Branches: Chicago, Detroit, San Francisco 
Works and Foundries: Springfield, Mass. 


IGNITION SYSTEM 


MOTOR TRUCKS - TRACTORS - AIRPLANES - MOTOR CARS - MOTOR BOATS - MOTORCYC LES - GAS ENGINES - ETC. 
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BORG @ BECK 


Single Plate Dry Clutch 







—engages gradually 
—does not grab, stutter or slip 


—cuts down gear shifting 


—has fool-proof adjustment | 


The merits of this clutch 
have made it standard in the 
truck, tractor and automo- 
bile industry—over 200,- 
000 now in use—by over 
150 leading manufacturers 


Furnished to fit all standard 
motors and unit power 
transmissions. 


THE BORG & BECK COMPANY 


MOLINE, ILL. 


Largest exclusive clutch manufacturers 
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FIRST 


Truck users naturally think of 
Firestone Tire equipment first, . 
because Firestone is and always 
has been first in this field, from 
the earliest inventions and im- 
provements in solid truck tires 
to the latest developments in 
giant cord tires. That is why 


Over half the truck 
tonnage of America 
is carried on 





Truck ‘Tires 


FIRESTONE TIRE & RUBBER COMPANY 


FIRESTONE PARK, AKRON, OHIO BRANCHES AND DEALERS EVERYWHERE 


DMT TTT 
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These Sheets, Tubes and Rods Save Moulding 


machined or punched from the many varied stock sizes of Bakelite Sheet, Tube 


S= of the most complex electrical and mechanical articles have been 
and Rod. 


These convenient forms of Bakelite afford the manufacturer who does not wish to 
incur the expense of making special moulds an opportunity to take advantage of the 
superior insulating and physical properties and easy machining qualities of Bakelite 
at a very nominal cost. 


Bakelite Sheet, Tube and Rod possesses even greater mechanical and dielectric 
strength than Bakelite Moulded Insulation. It ig unaffected by water, steam, oils, 


solvents and most chemicals and will not bloom or swell. 


Orders for these forms of Bakelite should be directed to either the 


CONTINENTAL FIBRE COMPANY WESTINGHOUSE ELECTRIC & MFG. CO. 
Newark, Delaware East Pittsburgh, Pa. 


The CENERAL BAKELITE COMPANY, 2 Rector Street, New York, welcomes inquiries 
from manufacturers and maintains a research laboratory for the working out of new applications. 


2004-B 
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Types 


Cfree air circulation 


as afforded by the continuous 
fin tubular radiator ts of 
‘prime importance in radi - 


alor 


N the continuous fin tubular radia- 
tor the maximum volume of cold 
air is forced over the finely distrib- 

uted metal in order to absorb the 
greatest possible volume of the heat. 


This type of radiator excels in 
regard because the passage 
of the air is 
unimpeded 
and the tubes 
and fins areso 
thin that the 
heat is easily 
taken off. 


The horizontal: (4m 
fins brace the tubes 
so securely that it 
is possible to use 
lighter tubes and fins than in 
other tubular types without sac- 
rificing strength. Every part 
does its full share of the cooling 
since the distribution of the 
metal is uniform over every cubic inch 
of the core. 


this 
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_ This means that greater efficiency 
is secured from every ounce of metal 
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COffictency 
used than in any other form of radiator. 


However, with this thinly distributed 
metal, there is no sacrifice of strength 
in the continuous fin tubular core. The 
“bracing” is so perfect that this type 
of core is stronger than any other and 

» consequently better adapted to 
heavy duty service. 


The stress 
of a blow is 
distributed 
over the en- 
tire core. This means 
that a blow must 
actually break the 
radiator frame cast- 


#4 | ings or penetrate the core to do 


any damage. 


This concern has been tmanu- 


atte §=§6s facturing radiators of all types 


for all motor vehicles since the 
beginning of the motor car in- 
dustry. Our knowledge of radiator 
construction is placed at the disposal 
of the manufacturers. That is the 
object of these discussions. 


MSGRD MANUFACTURING COMPANY, INC,.DETROIT. MICHIGAN 
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How we make this Ball carry 
26 times as much— 


Look at the steel raceway that supports this steel ball. 
contour closely follows the curvature of the ball. 
between ball and raceway. 


Observe how its 
Notice the area of contact 


. 
This steel ball, because of this close and accurate raceway-contour, will 
safely carry twenty-six times. as much load as the same ball rolling on a flat 
surface. 


This is one reason for the large load capacity of Gurney Ball Bearings 
and this large load capacity is the reason why Gurney Bearings are used by 
such Companies as General Electric, Westinghouse, Allis Chalmers, J. G. 
Brill, Otis Elevator, Lodge & Shipley, Pratt & Whitney, Brown & Sharpe, 
Pierce-Arrow, Franklin, Hupp, Haynes, Fordson, and many others almost 
as well known. 


Gurney Ball Bearing Company 


Conrad Patent Licensee 
; Jamestown, N. Y. 
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The Control of Quality 
Point No. 15 


The True Source of Accuracy 


At every step in the control of quality, Timken 
accuracy is checked. 


With his own gauge the grinder assures himself of 
the accuracy of every piece of work before it goes on 
to the inspector. 


He knows that his gauge is correct because in the 
frequent comparisons with the master gauge in the 
tool-room even slight variations would be detected. 


But even the tool-room standards might wear in 
time, and affect the work of the whole shop. 


So a carefully guarded set of Swedish standard 
gauges is kept as the real basis of Timken accuracy. 


These gauges—turned out at the factory of C. E. 
Johanssen in Sweden—are accurate to the limit of 
human ability. And they are kept locked in a vault, 
away from all influences that might have even the 
slightest effect on them. 


Such gauges might not be necessary if only ordi- 
nary standards were maintained, but they are essen- 
tial to the control of Timken Bearing Quality. 


Swedish gauges are the ac- 
knowledged standard of accu 
racy. With their aid a Timken 
expert sets the tool-room mi- 
crometers to the ten-thousandth 
part of an inch. 






















THE TIMKEN ROLLER BEARING COMPANY 


Canton, Ohio 





PHILIPS - BRINTON CO. « 
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EMOVE the distributor cap of a 

PHILBRIN System.and at once you 
reveal the entire mechanism of the instru- 
ment. Nothing is hidden. Every part is 
100% accessible. 


Now study the mechanism itself. Simple, 
isn’t it? Aside from an adjusting screw, 
there is only one moving part—a tiny bar 


~ 100% ACCESSIBILITY 





AUTOMOTIVE ENGINEERS 


“Vas Niet , 





of hardened steel which could never pes- 
sibly wear out or cause trouble in the 
service it performs. 


The correctness of PHILBRIN design and 
the dependability of Philbrin construction 
have been repeatedly and clearly estab- 
lished by recent comparative tests of im- 
portance. 


Heretofore our entire output of Philbrin Systems of Ignition was required for 
war purposes but sample systems can now be furnished manufacturers for test- 


ing. Literature upon request. 


IGNITION 
PECIALISTS 














Deeember, 














KENNETT SQUARE, PA. 
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Tanks must have stamina. ‘The wrench and strain of the cumber- 
some twists and turnings, through shell-holes and forest—uphill and 
down—the everyday evolutions of this modern fighter, on which life 
itself depended—bring into play forces of shock and vibration that 
test to the limit the stamina of every detail. Ignition must not fail 


‘motor or ignition must not go dead through faulty connections or 
poor insulation. 





Parts molded of CONDENSITE will not fail through any service-cause short of 
the shattering impact of machine-gun bullets! For CONDENSITE has stamina 

a hidden stamina that enables this molded insulation to resist mechanical and 
electrical stresses, heat, oils, acid and other corrosive solvents. The best makers 
of American and foreign automobiles as well as leading electrical apparatus manu- 
facturers and users have found CONDENSITE parts best meet their require- 
ments because actual service has proved this stamina. 


Small parts as well as large, for tank, airplane or “lorry,” simple or complicated, 
can be molded of Condensite in a single operation with an accuracy that rivals 
the results attainable by many operations of an expert machinist. Why not dis- 
cuss its use with the Condensite Research Organization? 


ndensite Company of Ameri 


‘Bloomfield, New Jersey - _ 
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HARTFORD 
UNIVERSAL JOINTS 


impress experienced engineers with the 
simplicity of their design. Unnecessary 
= Sree parts have been eliminated. Lightness 


; (EP nf is secured without sacrificing strength. 
= | i 


7 
















Bearings are self-oiling and hold lu- 
bricant sufficient for three to four thou- 
sand miles. 













All parts are absolutely interchange- 
able and finished with the highest de- 
gree of scientific accuracy, the limits be- 
ing within one-thousandth of an inch. 

The outside casing is held in close 
contact with the inner casing, making it 
unnecessary to take up wear on the pack- 
ing by tightening lock-nuts from time to 
ime. Study these desirable Hartford 


‘ fe: res 1 he illus ation. 
UNIQUE FEATURES OF HARTFORD UNIVERSAL JOINT —— 


a 















HARTFORD CONE CLUTCHES 


have high grade leather facing accurately turned to size 
after assembling and are provided under the front edge with 
six flat springs having adjustable tension to allow the clutch 
to pick up the load gradually without the usual jerk. The 
disengaging mechanism and the clutch spring thrust are 
fitted with a ball thrust bearing and completely protected 
from dust and dirt. Clutch is furnished complete with double 
universal joint to compensate for misalignment between 
engine and transmission. 


HARTFORD AUTO PARTS CO. 
HARTFORD, CONN. 


arlord 





— 


_ 
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Electric Vehicle 
Battery Charging 


It is possible to charge a vehicle battery through a 
bank of lamps—or a big resistance. But it is slow and 
inefficient. 


The Public Garage must be ready to charge any 
type of car quickly and at a reasonable power cost. 


The Private Garage in a manufacturing plant or 
department store has definite types of cars to charge 
and can secure equipment which will be simple and 
yet give maximum efficiency. 


The General Electric Company has studied hun- 
dreds of such problems. A few of the charging boards 
recently furnished are illustrated on this page. 


Complete equipments include charging panels, con- 
trol and motor generator sets—are selected for the 
special requirements of the purchaser. 


When you have a Garage Problem—ask the near- 
est G-E Office to put you in touch with our engineers. 





General Electric Company 


General Office: Schenectady, N. Y. Sales offices in all large cities 





7433 









































30 









THE JOURNAL OF THE SOCIETY OF AUTOMOTIVE 


The Doctors Car 


* 


sO AB SOVE all,” says the 


doctor, “my car must 
be reliable.” 
There must be no delay—no 
trouble with bolts, valves or 
rods when a life may depend 
upon the swift 
medical aid. 


arrival ot 


The reliability of a car depends 
upon its component details. 
The engineers and chemists of 
our three great plants are con- 
stantly studying out ways to 
co-operate with you to make 
your bolts, valves, tappets, rod 
assemblies and other automo- 
bile parts even better than be- 


fore. 


Michigan Plant 
Detroit, Mich. 


Main Plant 


~ 


Cleveland, O. 





























ENGINEERS 


The Stee! Product 


A DEPARTMENT OF 
YOUR PLANT FOR 


Motor Valves 
Spring Shackle Bolts 
King Bolts 
Chassis Bolts 
Coupling Bolts 
Connecting Rod Bolts 
Push Rods or Valve 
Tappets 
Drag Links 
Brake Rod Assemblies 
Starting Cranks 
Lamp Brackets 
Tank Straps 
Propeller Tubes 


U. S. S. Head Cap Screws 


Piston Pins 


2 
= 
5 





















Metals Welding Plant 


Cleveland, O. 
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t 
Operating Expense 


When a truck is equipped with Bower Roller 
Bearings up-keep cost is reduced to the mini- 
mum. Because the roller is of maximum 
diameter, and because radial and end thrusts 
are borne by separate surfaces, the wear in 
Bower Roller Bearings is reduced to the min- 
imum. Consequently, no time need be lost 
in making adjustments. In the case of 
trucks, where a minute's delay oftentimes 
means dollars of loss, this is an important 
item. 


OT 


TOUMEAUDEALAAUHNAM MTT UCC 


ROLLER BEARING CO. 
Detroit-Michigan 
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Gas, Oil ans Water Tanks 





FOR 





Trucks and Tractors 





DRAWN STEEL LOCK-SEAMED 








“REINFORCT” WELD CONSTRUCTION 








< = ~ 
sognnpnsanonosacsssssssese 


when combined with prompt deliveries, 


greater production of all types and sizes, and 


satisfaction, mean— 


G.Pé F. SERVIC! 










Now when any increase in floor space means 
difficulties in obtaining building material 
and labor, delays in obtaining government 
priorities, the fact that we can produce a 
product corresponding favorably to your 
own product both in quality and in price 


means increased war effectiveness. 


Our service is backed by an organization 
whose buying and manufacturing facilities 
are practically unlimited, a plant covering 
15 acres of ground, and an experience in 
all phases of tank manufacturing methods 


extending over a period of 36 years. 


Send us your blue prints or specifications of 
your tanks and let us submit figures. You 
will be assured of the best possible product 


made exactly to your specifications. 


Geuder, Paeschke & Frey Co. 
1422-1700 St. Paul Avenue 
Milwaukee, Wis. 

Makers ALSO of the Maxim Silencer 





$s _- 
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MICHIGAN AVE.°? ADAMS ST. 
CHICAGO 


S| Flaws" defects 


When a hickory wheel leaves the factory it 
is a perfect wheel. 


It has no flaws or weak spots. 
This perfection of product is due, partly at 


least, to the fact that any defect in a billet 
of hickory is at once apparent. 

















The rigid system of inspection maintained in every 
wheel factory brings these flaws to light and every 
detective piece of hickory is at once discarded. 


Manufacturers and users of passenger automobiles 
can feel absolutely safe when cars are equipped with 
strong, tough, resilient hickory wheels. For the many 
inspections to which they are subjected during manu- 
facture insures them against all hidden weak spots. 


AUTOMOTIVE WOOD WHEEL 
*’MANUFACTURERS ASSOCIATION 


105 NORTH 13th STREET PHILADELPHIA 









NOTE 
THE 
WOOD 
WHEELS 
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WHEELS 


sor MOTOR 
VEHICLES 





EVERYWHERE 
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Compactness of Design 





HEWN an engineer or designer is confronted with 

the problem of securing a certain gear ratio within 
a certain center distance, he many times experiences 
trouble in securing this ratio without sacrificing com- 
pactness of design. 


The internal gear forms the most convenient method 
of attaining these results. 


In many cases, also where a certain direction of motion 
is necessary, this can be secured by two instead of three 
gears, the two gears being the internal gear and the pinion. 


The reason for this 1s that the pinion and the internal | 
gear both run in the same direction, whereas two ‘ex- 
ternal gears run in opposite directions, and to get the | 
same direction of motion, it is necessary to insert an idler 
or third gear. This not only greatly increases the center 
distance, but makes a compact design impossible. 


Short compact center distances is one of the many ad- 
vantages of the internal gear that is fully explained in 
our new book, “The Internal Gear—Design and Appli- 
cation”’ copies of which are now ready for distribution. 


Kindly state name of firm and position occupied when 
requesting a copy of this booklet. 


The Fellows Gear Shaper Company 


Springfield, Vermont, U. S. A. 


Foreign Agents: Alfred Herbert, Ltd., Coventry, England; Yokohoma, Japan; Calcutta, India; 
Société Anonyme Alfred Herbert, Paris, France and Spain; Societa Anonima Italiana Alfred Herbert, 
Milan, Italy. 
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Next to actual service, the best test of a brake 
lining is the company it keeps. We are quite 
content to have Thermoid Brake Lining judged 
by the quality of its friends. 


Where Thermoid is used 


Notice the varied types of cars in which Thermoid 
is used. High priced heavy cars where service— 
not cost—is the prime consideration. Lower priced 
popular cars whose makers are willing to pay a 
little extra for brake lining that gives the maximum 
safety. Thermoid is also used on the leading axles. 
The engineers designing these axles are particu- 
larly well qualified to weigh the merits of brake 
lining. 





Why Thermoid was selected 


There are three reasons why Thermoid has 
been selected by this critical body of com- 


If you are not specifying Thermoid we are con- 
fident that a personal investigation will confirm 
the judgment of these 51 engi- 







petent judges. 

1st—Over 40% more material and 
60%, more labor are used in Ther- 
moid than in any woven brake 
lining. This gives longer wear. 
2nd—Thermoid Brake Lining is 
Grapnalized, an exclusive process 
which resists moisture, oil and 
gasoline. . 
3rd—Thermoid is hydraulic com- 
pressed. It wears down slowly 
and can be used until it is card- 
board thin. 


6RAPNALIZED 


Thermoid Brake Inspection Chart 















100% BRAKE LINING 


neers. Samples will be gladly sent. 


Our Guarantee: Thermoid will 
make good—or WE WILL 


ermoid Rubber Compan: 


Factory and Main Offices: 
TRENTON, N. J. 


Factory Branches: 

New York Chleeee San Francisco Detroit 
Los Angeles iladelphia Pittsburgh 
Boston London Paris Turin 
Canadian Distributors: The Canadian Fair- 
banks-Morse Co., Limited, Montreal 


Branches in all principal Canadian cities 





Makers of ‘‘Thermoid Crolide Compound Casings’’ and ‘‘Thermoid-Hardy Universal Joints’’ 


RERUNS POTN MEO CLES IS RESTS ROR ANNA IERSELCR FATES IOAN OS ee 
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ENGINEERS 


Turning a Wheel by the Hub is like 
Turning an Axle by Gear Drive 


N° man would think of attempting 


to get a load out of the mud by 
turning the hub of the wheel with his hands. 


He takes hold near the rim. It gives him 


leverage. It makes his energy and weight 
count. 


This same principle applies to truck and 
tractor drives. 


Chain drives bring the application of power 
nearer the rim of the wheel. They exert greater 
driving power. 


That’s one reason why the largest percentage 
of heavy trucks are chain driven. And that’s one 


LINK-BELT 


ROLLER CHAIN 





reason why chain drives are being adopted as the 
final drive for tractors. Other reasons are greater 
economy in operation; ease of repair; longer ulti- 
mate life, etc. 


Twenty-two makes of tractors employ Link-Belt Roller 
Chain. There are definite reasons for this large Link-Belt 
choice. Our Book No. 359 gives some of them. One of our 
engineers will gladly call and give you complete chain drive 
facts and reasons. 


LINK-BELT COMPANY 


PHILADELPHIA CHICAGO INDIANAPOLIS 
New York 299 Broadway Seattle 576 First Ave.. 5S 

ston - 49 Federal St Portiand, Ore., First and Stark Sts 
Pittsburgh - 1501 Park Bidg San Francisco, - 582 Market St 
St Louis, Central Nat'l Bank Bidg Los Angeles, 16l and 163 N. Los Angeles St 
Wilkes-Barre 2d Nat’! Bank Bidg Toronto, Can - Canadian Link-Belt Co., Ltd 
Cleveland 429 Rockefeller Bidg Denver Lindrooth, Shubart & Co., Boston Bldg 
Detroit 732 Dime Bank Bidg New Orleans C. O. Hinz, Hibernia Bank Bidg 
Minneapolis - 418 S. Third St Charlotte, N.C J. 38. Cothran, Com’! Bank Bidg 
Kansas City, Mo., 306 Elmhurst Bidg 
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Ward Leonard 


Control Devices. 





For Dynamo, 
Motor and 
Storage 
Battery 





Now engaged 100% in war work but ready, as soon as our 
Country’s needs are filled, to assist in solving your problems 
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Over a Million 
Oakes Fans in Use” 






Logical Choice of 230 
Leading Tractor, Truck 
and Motor Car Makers 


ORE than one million 
Oakes Radiator Cooling 
| Fans are in use today as stand- 
ard equipment on the big ma- 
jority of American tractors, 
trucks and automobiles— 230 
makes in all. 





















Oakes Fans are the logical 
choice of these manufacturers 
because they give cooling serv- 
ice of highest efficiency with 
| greatest economy of power. 
| These manufacturers place per- 
| manent cooling efficiency and, 
| their customers’ full satisfaction 
above first cost. 




















Oakes Big Advertising Messages 
Such as this page, which is going to hundreds of thousands of buyers—carry the names of 230 


leading makers who use Oakes Fans. Oakes represents real sales value on any truck, trac- 
tor or automobile because— 


An Oakes Fan means a good fan in design, material ing fans. 
and workmanship—-and more. It means a close 
study by Oakes’ engineers of every demand of serv- 
ice to which that particular fan will be subjected. 


The names of 230 makers who have 
chosen Oakes Fans for permanent cooling efficiency, 
present conclusive proof of Oakes superiority and 
predominance. 

Back of every Oakes Fan stands the world’s largest 


It will pay any maker to include Oakes Fans in 
factory devoted exclusively to making radiator cool- 


his specifications. 


Buyers insist on an Oakes Fan when they buy a tractor, truck or automobile. It is a guarantee 
of cooling service of utmost efficiency with the highest possible economy of power. 











Chieago Office 
80 = Jackson 
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HARRISON 


Original Cellular 
Hexagon Radiators 





— will be ready for 
the coming after-the-war 

automobile production. That in- 
cludes not only facilities—2,000 
radiators a day, made in the largest, 
most modern exclusively radiator 
plant in the country—but also the 
quality that will be demanded— 

—strength with light weight 

—hbig free air passages 

—free flowing water circulation 

—durability and simplicity 

—all qualities which have built 


up the reputation of Harrison 
Radiators. 


HARRISON RADIATOR CORPORATION 
LOCKPORT, NEW YORK 
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FACTORS 


of SAFETY 


The Factor of Safety in Bridgebuilding is 4-5 
The Factor of Safety in Pneumatic Tires is 10-14 


The bridge is immortalized in song and story. The very name 
suggests strength, carrying power, utility, safety. 


The bridge flings a path over mighty rivers, crosses mountain 
divides, carries the shining steel rails for the flying wheels of com- 


merce, east to west, north to south, 
scorning the obstructions of nature. 
It is a spear head in war for attack 
or defense. 

If all the bridges were suddenly de- 
stroyed it would paralyze life and 
work at the most vulnerable point 
—transportation And modern 
transportation depends largely 
upon the pneumatic tire. 

Yet the Factor of Safety in Bridge- 
building is approximately but 4-5, 


as against 10-14 as the Factor of 
Safety in Pneumatic tires. 


Is it not reasonable that the Hood 
Tire with its “‘extra ply’ of fabric 
carcass possesses the greatest fac- 
tor of safety you can buy in a tire? 
The Hood Tire is therefore the tire 
you should use upon your car to 
carry you with greatest immunity 
from tire mishap and to give you 
creater mileage in your service be- 
hind the front. 


— Lock for this sign of the Hood Dealer 


in your town or city. You will 
do well to call and see him 


he is a good man to know. 


THE HOOD TIRE COMPANY, Inc. 


WATERTOWN, MASS. 


December, 





1918 
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Generator—A 
simple,direct-cur- 
rent Generator 
is used—the sim- 
plest and most 
efficient type 
known. This de- 
velops the current 
for governing, 
starting, lighting 
and ignition. The 
Generator is a 
standard type de- 
signed for tractor 
work and so 
mounted that it 
will rock 30 de- 
grees. 


Ignition—The well- 
known Remy dust- 
and water-prooftype 
of ignition distribu- 
tor is used, the igni- 
tion coil being pro- 
tected from dust and 
water by the genera- 
tor case cover. Con- 
venience of timing 
and accessibility are 
special features. 
This equipment is on 
more internal-com- 
bustion engines than 
any other type. 


ad 


Governor Lever 
—Operated by 
the rocking of 
the generator 
body, opening or 
closing the carbu- 
retor throttle in- 
stantly when the 
tractor load is in- 
creased or de- 
creased, thus pro- 


Enclosure—The en- 
tire Remy Governor- 
Generator equip- 
ment is enclosedina 
cast iron case, that is 
thoroly dustproof 
and waterproof. The 
removable, pressed 
steel cover at the top 


viding a perfect The Remy Governor-Generator is the necessary key to io alt damaseeaeal 
agp se pgia the problem of electric engine governing, lighting, starting large inspection hole. 
-nzine ‘ 


and ignition for farm tractors. This one device performs 
the duties of three units—a current generator, an engine 
governor and an ignition system. This elimination cf 
multiple equipment makes for greater simplicity, greater 
durability and Remy constant performance. 


REMY ELECTRIC COMPANY 
TRACTOR EQUIPMENT DIVISION, CHICAGO, ILL. 


Motor Equipment Division, Detroit, Mich. Factories, Anderson, Ind. 























(Froperly lighted it is as practical to follow a furrow at midnight as it is to drive the family car home after the band concert.) 
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WEIDELY 


4-CYLINDER MOTORS FOR TRUCKS AND TRACTORS 


ee 


ruay ¢erg 24 








i MODEL “M” SPECIFICATIONS 


4-cylinders 334” x 5”. Water Pump centrifugal type. 
Piston displacement, 243 cubic inches. 
Valve diameter, | 34”. 


Crank Shaft diameter, 2! crank, cam, lower connecting rod 


( 
Connecting Rod Bearing, 2” x 214”. bearings and timing gears. 


Oil Pump positive feed type. 


Delivering oil under pressure to all 


,? 








Weidely valve in head motors are used with pronounced suc- 
cess by one of the largest builders of tractors. The performance of 
Weidely motors, under all conditions, is the only proof required of 
the care exercised in design, selection of material, workmanship, 


and specially designed tools, used in the construction of these 
motors. 


WEIDELY MOTORS COMPANY 


INDIANAPOLIS 
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In reading over the specifications of the leading 
tractors, you will see under Ignition the phrase “K-W 
High Tension Magneto with Impulse Starter.” 


The Impulse Starter 


What Does It Mean? To manufacturers and owners of these tractors it means Sure and Easy 
Starting, regardless of how cold the weather, how large the motor or how slow the engine is 
cranked. It means No Batteries, No Starting Coils and No Complicated Self-Starters. It means 
absolute protection against motor “‘kick-backs” while cranking even when the spark lever is left 
fully advanced. * 


What It Does! The K-W Impulse Starter holds back the shaft or rotor of the magneto until the 
firing point of one of the cylinders is reached. The shaft is then automatically released and is 
propelled forward (by means of a powerful spring), at a very high rate of speed— until it catches 
up to its former position. This produces a spark as large and hot as though the engine was run- 
ning at full speed, thus insuring an explosion in the cylinder and a positive immediate start. ‘ 


KA High Tension 
/ MAGNETOS 


not only insure the Easy and Quick Starting of cold motors, but increase the power derived from 
the same amount of fuel over that of any other ignition system. They permit the use of the 
cheaper grades of fuel and give “No Trouble” service. 


The efficiency and reliability of K-W Magnetos has been 
proven by years of service. That is why forty tractor manu- 
facturers are using them on eighty-three models as Standard 
Equipment. 


Our Engineers will co-operate with yours. Write today for 
full particulars. 





IGNITION Ce 
CLEVELAND. OHIO. U.S.A. 


K-W Model TK High 


Tension Magneto 2843 Chester Ave. 


with Impulse Starter 









2. See —oesestu® 
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WASSON 


Concentric Peened Piston Rings 
Of Uniform and Permanent Pressure 


Patented and Protected by Wasson U. S. Patents 
1008999 Dated November 14, 1911 
1009000 Dated November 14, 1911 
1016380 Dated February 6, 1912 


Other Patents Pending 
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Some of Our Users 


Aeroplane Makers 
Packard, for Liberty Métor 
Wright Martin, Aircraft Corp. 
Hispano-Suiza Motor 
Trego Motor Corp, for Liberty Motor 
J. P. Morgan, for British Government 
J. G. White, for French Government 





Automobile Manufacturers 


Cadillac Chandler 
Nash Marmon 
Hupp Cole 
Chalmers White 
Peerless Mitchell 





Tractor, Marine and Stationary Work 
Wallace Tractor Co. 
Emerson Brantingham 
New London Ship & Eng. Co. 
McIntosh & Seymour 
J. W. Lathrop & Co. 
General Electric Co. 
New York Air Brake 
Ingersoll Rand 

St. Mary's Oil & Gas Eng. Co. 
Stan. Motors Const. Co. 


WASSON PISTON RING CO., Plainfield, N. J. 
LAKE SALES COMPANY, 1947 Broadway, N. Y. C.- 


SALES AGENT 
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Ross Gear & Toor Cnpany, Eighth & Heath Sts. Lafayette Ind. 
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etting out the limber 
with Motor Trucks 


Our gigantic war preparations, 
which are a necessary forerunner of 
the victory we must win, have made 
heavier demands upon America’s 
forests than ever before in history. 


Here, as in many other industries, 
the biggest problem to be solved 
was the question of transportation— 
the hauling of the timber from the 
forests to the mills and the delivery 
of the lumber from the mills to the 
place of its ultimate use. 


In this emergency, the lumber in- 
dustry turned to motor trucks as its 
only salvation, and the trucks have 
been and are doing a noble service 
in bringing out the logs from the 
forest camps and in delivering the 
lumber to airplane factories, to 
army camps, to shipyards,—where- 
ever it is needed. 


In their use as standard steering equipment 
on 115 different motor trucks, representing 
considerably over half the industry, Ross 
Gears have earned the distinction of being 


“The Steering Gears that Predominate 
on Motor Trucks’ 


information desired. 


b 


Write for catalog and any special 


December, 1918 


Lumber men have found that in 
their every-day business, motor 
trucks enable them to make longer 
hauls of heavier loads, to render 
more efficient and more reliable 
service, and to reduce their delivery 
costs. They know also fromtecent 
experience the value of the greater 
speed and the larger carrying capac- 
ity in a National emergency. 


Everyone appreciates that sturdy 
construction is essential in every 
detail of a motor truck used in the 
lumber business or in any other 
heavy service, but without investi- 
gation, the average person does not 
realize the vital importance of the 
steering gear. 


Those who appreciate the value 
of enormous bearing surfaces 
in guarantccing safety, reliability 
and easy steering, will demand 
Ross Stcering Gears in the trucks 
they buy. 
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You Can’t Put Your Gear or Differential 
Work Into Better Hands 


Here is why 


1. Twenty-nine years of making gears exclusively gives us 
the “know-how.” 
2. Our plant is the world’s largest devoted ex- 
clusively to gear-cutting. 


3. Our equipment includes every desirable 
tool for quantity production, for pre- 
cision and for uniformity of machin- 


ing. 


4. First class work is further as- 
sured by the continued. use of 
thousands of our gears usu 
ally as standard on leading 
makes of machine tools and 
























automobiles. 


5. Prompt delivery is as- 


sured by our large ca 
pacity (Bevel gears 
alone 3500 per day) and 
by our large stock of 


metal and patterns 





0. \ttractive prices because every job goes 
onto the most economical machine and 1s 
handled by men long experienced in that 
particular line. 


7. Complete or partial service as desired, in 
cluding pattern work, furnishing _ brass, 


bronze, iron or steel castings, forgings ot 
bar stock, blanks, cuttings, carbonizing, hard 
ening or finishing complete. 


We manufacture gears and differentials for all 
automobile, truck and tractor needs. Send us 
specifications for prices 





“ORPORATION 


SYRACUSE. N.Y 
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Is the Judgment of Your Contemporaries 
Worth Anything to You? 


Scan this list of cars factory-equipped with the 





eeriteeeaun 
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Such authoritative endorsement puts this pioneer shock absorber in the essential class. 


Factory and road tests preceded the adoption of the Hartford as standard equip- 
ment on these, the majority of the country’s finest cars. Such tests afford the best evi- 
dence of the Hartford's indispensability. 


We invite you to test Hartford Shock Absorbers on your car with the co-opera- 
tion of our engineers. 


EDWARD V. HARTFORD, Inc. 
240 MORGAN ST., JERSEY CITY, N. J. 
Branches: NEW YORK, BOSTON, CHICAGO, KANSAS CITY. Distributors in Principal Cities. 


o i 
5 UP. ee — 
f MAKES EVERY ROAD A BOULEVARD =< 

i and mark well the fact that here are the names of most of America’s representative a 
makes: <= 

, ef Apperson F. R. P. Mercer Pierce-Arrow — 
Biddle Haynes Murray Revere — 

i} Cole Marmon National Singer — 

i Crawford McFarlan Owen-Magnetic Stutz = 

: Daniels — 

| —~ 


pte rr atresia 
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SCREW MACHINE PARTS 


DO YOU REQUIRE CLOSE TOLERANCES 
AND CAREFUL MACHINE PRACTICE? 


Our plant is accustomed to making screw 
machine parts under the very rigid require- 
ments called for in the Aircraft Industry, parts 
whose interior structure must be identifiable— 
quality the determining factor. 


Will you take advantage of the facilities of 
a fully equipped screw’ machine plant, new 
modern automatic machines—complete ma- 
chine shop, laboratories, cyanide case harden- 
ing equipment and two electric heat treating 
furnaces? 


Let us quote you on your screw machine 
parts. Favor us with your blue prints, speci- 
fications, etc. 


ERIE SPECIALTY Co. 


8 West 40“St, New York City 
Main Plant Erie,Pa. 
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Available 


The following announcements are published for the 
information of members of the Society. No charge 
whatever is made for these. Additional information 
will be supplied by the office of the Society. When 
items are prefixed by asterisk, written applications 
should be sent to S. A. E. office to be forwarded 
Applications from non-members for positions must be 
properly endorsed by a member of the Society 








POSITIONS AVAILABLE 


DRAFTSMEN who are good on checking are wanted for 
Government aircraft work. Men available as drafts- 
men should communicate with the office of the Society, 
located in the Munsey Building, Washington. They 
will be put into communication with Government per- 
sonnel officers in various branches of the services. 


COMBUSTION ENGINEER The Bureau of Oil Conserva- 
tion, Oil Division, U. S. Fuel Administration, desires 
a combustion engineer for each of the following dis- 
tricts, who will act as an inspector, visiting all plants 
within his district using fuel oil and natural gas: 
Pittsburgh, Buffalo, Detroit, Minneapolis. Volunteers 
desired, but the Administration is prepared to pay a 
reasonable compensation for men who cannot afford to 
give their services to the Government. Only men who 
have had experience in fuel oil and natural gas com- 
bustion would be of value. Apply, Oil Division, United 
States Fuel Administration, Washington, D. C. 
DRAFTSMEN are urgently needed in the Bureau of Con- 
struction and Repair, Aeronautic Division, Navy De- 
partment. Apply as above to Lieut. Dickerson, per- 
sonnel officer of this department, Eighteenth and B 
streets, Washington, D. C. 

TECHNICALLY TRAINED PERSONS are needed for the ex- 
amining corps of the Patent Office. Men or women are 
desired who have a scientific education, particularly in 
higher mathematics, chemistry, physics and French or 
German, and who are not subject to the.draft for mili- 
tary service. Engineering or teaching experience in 
addition to the above is valued. The entrance salary 
is $1,500. Examinations for the position of assistant 
examiner are held frequently by the Civil Service Com- 
mission at many points in the United States. Details 
of the examination, places of holding same, etc., may 
be had upon application to the Civil Service -Commis- 
sion, Washington, D. C., or to U. S. Patent Office, De- 
partment of Interior, Washington, D. C. 


MECHANICAL DRAFTSMAN, with about one year’s expe- 
rience in automobile work preferred. Shop experience 
desirable but not necessary. Give complete details as 
to experience and salary expected in first letter. Lo- 
cation, Indiana. 


METALLURGIST Excellent position in one of the larg- 
est aluminum foundries of the East. Must be in good 
standing, and experienced in handling aluminum from 
both the material and foundry point of view. Excel- 
lent opportunity for the right man. Location, New 
Jersey. 


MECHANICAL DRAFTSMAN, preferably with experience 
in motor-vehicle work. State age, experience, and 


salary required. Excellent opportunity. 


(Continued on page 52) 
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N the belt pulley Hyatt Bearings withstand the 
combined effects of high speed and the heavy 
load due to. belt tension. 


And in the drive wheels Hyatts carry the greatly 
increased load caused by gear tooth pressure, the 
weight of the tractor and the draw-bar pull. 


But, be it belt pulley or drive wheel, front axle o1 
fan shaft, itis possible to secure a Hyatt Bearing 
that has proved—thru years of actual farm tractor 
service —its superior fitness for any given condition 
of application. 


This wide range of usage is made possible by the 
ability to vary the construction. of the spiral, flexible 
roller that distinguishes the Hyatt Bearing from all 
other types and makes. 


HYATT ROLLER BEARING COMPANY 
TRACTOR BEARINGS DIVISION, CHICAGO, ILL 


Motor Bearings Division Industrial Bearings Division 
Detroit, Mich. New York City 
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“A Sure Start Assured ”’ 


means that the car 
is equipped with 


An “Y¥Exide” Battery 


the battery that 
**costs most to make 


but least to use.”’ 


THERE’S AN “$B x{de” 
BATTERY FOR 
‘EVERY CAR 


THE ELECTRIC STORAGE BATTERY CO 


1888 PHILADELPHIA, PA. 1918 - 


New York, Boston, Washington, Minneapolis, Denver, 
Detroit, San Francisco, Kansas City, Chicago, Cleve- 
land, Atlanta, Pittsburgh, St.Louis, 
Rochester, Toronto 




















USED ON 
HIGH-CLASS 
MOTOR VEHICLES 


as the one absolutely satis- 


factory gasoline carrying 
receptacle. 


Only the finest steel is used 
in making “Jasco” tanks. 
They are seamless drawn, 
tinned and tested—will not 
leak under the _ severest 
strain of the roughest 
service. 


Send for detailed literature. 





JANNEY, STEINMETZ & CO. 


Main Office: PHILADELPHIA 
New York Office: Hudson Terminal Building 


. a 
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Positions Available (Continued) 


536b MATHEMATICIAN Young man, capable of handling en- 
gineering calculations with accuracy and despatch. 


State age, experience, and salary required. Excellent 
opportunity. 


537 CHEMIST for iron foundry. Practical experience in ac- 
tual operation of cupolas and furnaces, and a theoret- 
ical knowledge of the chemical constituents of iron 
mixtures desired. Location, Western Pennsylvania. 


*543 TRUCK Bopy ENGINEER desired by growing company. 
References consulted only on explicit permission. Ex- 
cellent opportunity. Location, one hour’s ride from 
New York City. 


546 PRODUCTION ENGINEER A _ well-known motor truck 
manufacturer desires to get in touch with a thor- 
oughly experienced motor truck production engineer. 
An excellent proposition in the way of salary and 
bonus will be offered a man who has already demon- 
strated his ability in some successful motor truck or- 
ganization. 


547 DESIGNERS with experience in automobile work, for 
motor truck design. Location, New York City. 


RUBBER EXPERIMENTAL ENGINEER, qualified to carry on 
the experimental and development work on all types 
of rubber tires, needed by large rubber company. Must 
be painstaking and thorough and have original ideas. 
Man with technical training and rubber experience 
preferred. Replies will be considered strictly confi- 
dential. Application should give complete statement 
of experience and qualifications. Location, Ohio. 


554b METALLURGICAL FOREMAN Experienced man wanted 
for heat treating department in connection with alloy 
steel for automobile and airplane engines. Permanent 
position for the right man. State age, experience, edu- 
cation and salary expected. Location, Western New 
York. 


558 EXPERIMENTAL ENGINEER, with experience on heavy 
trucks. One who can deduce correct conclusions from 
observed phenomena and make practical, common 
sense recommendations to the chief engineer. Loca- 
tion, near New York City. 


*560 DRAFTSMAN and DESIGNER who has had experience in 
internal-combustion engineering, including research 
and development. Those answering please state full 
experience, age and last position. Location, Brooklyn, 
eS 


561 FAcTORY MANAGER or FACTORY SUPERINTENDENT, for 
plant manufacturing plain, formed, drawn and deep- 
drawn stampings, also automatic screw machine prod- 
ucts. Must be able to estimate on these classes of 
work, estimate cost of dies and tools, design the neces- 
sary dies and tools, be able to produce, and to organize 
those under him. Will make satisfactory compensation 
to any man who can prove his ability to handle the 
proposition. Prefer a man now engaged in similar 
business. 


Y 


“562 METALLURGIST Must be technical graduate and expe- 
rienced in the metallurgy and heat treatment of alloy 
steel, preferably man who has had experience in the 
automotive or allied industry. Excellent opportunity. 
Location, East. 


(Continued on page 54) 
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Bet 


Dayton 


AWheel that adds to Truck Capacity 


The rating of every motor truck is often tested to 
the extreme limit. A rated capacity of three tons 
does not prevent the user from add- 
ing an extra thousand pounds every 
now and then. 





iency which dissipates road shocks, and thus prevents 
the full force of such shocks from reaching bearings, 
axles, motor or other vital parts. 
This allows those important parts to 
do their full duty at all times. 


For this reason makers are con- 
stantly striving to increase the carry- 
ing eapacity of their trucks. They 
realize that every bit of added 
strength will help their trucks stand 
up under the extra pressure of over- 
loading. 


The hollow spoke and rim construc- 
tion also gives lightness, without 
sacrificing strength. In most in- 
stances the Dayton Steel Wheel is 
lighter than any types of built-up 
wheels. And every pound you save 
in wheel weight means ten pounds 
gained in truck-carrying capacity. 


The Dayton Steel Wheel gives a 
motor truck that much needed 
super-strength. Because it is cast in 
one integral piece, there are no 
spokes to become loose under the 
strains of rough roads and heavy 
loads. Constant overloading cannot 
weaken it. 


From this standpoint alone the Day- 
ton Steel Wheel will interest you. 


Now that the war is won, our en- 
tire output will again be at the dis- 
posal of commercial truck makers. 
We can now furnish sample sets if 
you are not already familiar with 





the qualities of the Dayton Steel 
The broad, sweeping curves and hollow spoke and Wheel. Let us send you our folder, ‘“The Final Motor 
rim construction of the Dayton Steel Wheel give a resil- Truck Wheel and Why.” 





The Dayton Steel Foundry Co., Main Office and Works: Dayton, O. 


Detroit Chicago Cincinnati New York 


ayton- 


Steel Truck Wheels “ 
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THE BUDA ENGINE 
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VA ve limes lested } 
-and Proved! | 


The smoothness in action and 
remarkable durability of the | 
BUDA ENGINE are the re- | 
sults of the finest manufac- 
ture. They are safeguarded 
by tests of each engine which, } 
ve believe, are of unequaled {| 
severity. | 





ist, each engine is run by | 
outside power until smooth. | 
2nd, it is run by its own 
power until smooth. 3rd, it 
is taken apart, examined and 


carefully adjusted. 4th, it 1s 

ull unde sr its Own power. _ jj 
sth, when it runs with per-_ | 
fection, its power output is || 
measured by the electric | 
dynamometer. | 


The engines which survive } 
all these tests are real BUDA | 
ENGINES for trucks, farm —f} 
tractors, or high duty station- 
ary work. 


Made by The BUDA COM-__ || 
PANY, Harvey (Chicago _ jj 
Suburb), Illinois. | 
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*569 
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*582 


Positions Available (Continued) 


SALES ENGINEER Man under 35, with good appear- 
ance, engaging personality and selling ability. 
education along electrical lines. Technical and prac- 
tical knowledge of telephone equipment and of elec- 
trical apparatus, installation and equipment in general. 
Some knowledge of ship building would be useful. 
Drawing account, traveling expenses paid and com- 
mission. Location, Pacific Coast. 


College 


ELECTRICAL ENGINEER High-grade man to understudy 
chief engineer of large plant. Must be thoroughly 
grounded in fundamentals of electricity, able to per- 
form electric calculations of any desired complexity. 
With practical experience in the quantity manufacture 
of small apparatus. Conversant with modern shop 
methods. Location, Indiana. 


LAYOUT MAN, first class experience on automobiles or 
truck design. 


DESIGN AND LayouT MAN Should have good general 
knowledge of electrical construction with sufficient 
practical or technical training to be able to lay out a 
well-balanced design, together with a knowledge of 
quantity production. Required for the mechanical de- 
sign of lighting, starting and ignition equipment for 
internal combustion engines. 


CHIEF DRAFTSMAN required in 
try. Must be 
New 


indus- 
in or near 


an aeronautical 
a man with initiative and live 
York City. Salary $4,000 to $5,000. 
CHECKERS required in an aeronautical industry. Must 
be high class men with at least four years of checking 
experience, one year of shop experience and two on the 
drafting board. Salary $1,800 to $2,400. 


SKILLED DRAFTSMAN for automotive and other work. 


DRAFTSMAN, experienced in tracing and detailing. Ex- 
cellent opportunity with expanding truck concern in 
the vicinity of New York City. 


ENGINEER thoroughly experienced, familiar with farm 
tractor designing and engineering. 


AN AMERICAN, between 30 and 45 years of age, with at 
least five years’ experience as buyer in the metal 
products trade, two years in buying materials used in 
the construction of electrical generators and motors. 
Must have good health, attractive personality, good 
sound understanding of general basic business prin- 
ciples and be progressive, with initiative and moral 
courage. Location, Middle West. Name salary de- 
sired. 


CHIEF INSPECTOR middle-aged, resourceful and system- 
atic, with organizing and executive ability. Essentials: 
Thorough training, with considerable practical experi- 
ence in the manufacture of small electrical devices; 
knowledge of insulating materials and the intricate 
ses incident to building wire-wound insulated ap- 
paratus; familiarity with n.achine-shop practice, oper- 
ation, testing and inspection. Name salary. Location, 
Indiana. 


proces 


ENGINEER, 28 to 35 years of age, with selling experi- 
ence or salesman with engineering knowledge. Desir- 
able to know ball-bearing field. Must be keen and 
aggressive, yet tactful and popular, willing to build 
from foundation up on sound engineering principles. 
Salary $3,000 to $4,000. Location, Chicago. 


(Continued on page 56) 
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Why waste valuable time filing solid shims? Why waste labor 
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assembling loose-leaf shims? Both operations cost money and 
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diminish profits. LAMINATED Shims are made as easily as lifting 


paper from a pad. In these thrifty times— 


everyone turns toward 


IES ety Pie IE SE IE 


— 
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LAMINATED Shims have been adopted by 


leading Governments, manufacturers, en- 










e : : ' 
gineers, dealers, jobbers, repairmen through- 
out the world, because LAMINUM gives 
| better results and saves time, labor and 
money. 
; 533 Canal St. New York City 
. DETROIT: Dime Bank Bldg. ST. LOUIS: Mazura Mfg. Co. 
a $ ENGLAND: R.A. Rothernel, 6 Great Marlboro St., London, W. 
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Positions Available (Concluded) 


*585 An established firm in Chicago requires a mechanical, 
technical graduate, experienced in metal foundry work 
for bearings and in machining and finishing bearings 
to exact sizes. Some chemical knowledge desirable. 
Responsible position, requiring ability to handle men 
and to plan, supervise and direct the work and develop 
quantity production of a standard article. State age, 
whether married or single, education, previous experi- 
ence and salary expected. Give references. 










BALANCING 
MOLINE TRACTOR 
CRANKSHAFTS 


Even ina husky product like a farm tractor 
vibration is a very important item, and manu- 


586 LAYOUT DRAFTSMAN must be familiar with designing 
of transmission and axles for heavy, passenger vehi- 
cles, and a good checker. Permanent position with op- 
portunities. Salary $175 a month. Applicant must give 
details. 


587 Goop LAYOUT DRAFTSMAN familiar with internal gear 


drive. 
at facturers of the highest grades take ¢reat - P i ae . ; . 7 
' care to secure as near accurate balance of . 588 LAyouT DRAFTSMAN familiar with engine design for 
~ their crankshafts as possible. - motor trucks, 
mana To get static balance on level ver tae aM = 589 CHASSIS layout draftsman for motor truck company. 
e comparatively simple matter, but to find the l F , 
=) running unbalance of a long cumbersome 
i: crankshaft and correct it exactly, has pre MEN AVAILABLE 
ugh viously been one of the most bothersome r — * ee = . . x > +3 f 
problems to both mechanics and engincers. — 0528 wits ont myer se in “e design and production of 
- : ‘ a adie a eS -earms. 
of} The above illustration shows how the automobiles, airplanes and firearms 
_— Moline Plow Works have solved this in their d 1 -o a one , . ; Ip 1g . 
zs tractor plant with a a 0529 ENGINEER— Designing or production Practical expe- 
‘o es rience covering designing, production, inspection and 
ate 
. 


i experimentation for the past eight years. Not a col- 
A be ‘= lege graduate. Good organizer; able to handle men; 
— 
= 


capable of developing original ideas through design- 
| | ing, experimental and manufacturing phases. Ag- 
— Dyn - - ee 4 : gressive clean-cut personality; age 35; married. At 
— amic Balancing Machine | ality: 
: (AKIMOFF nc 4 acnine e present in charge of engineering department covering 
: = ' designing, experimentation, inspection and pattern 
With ordinary shop skill, it is now possible making. Interested particularl¥ in truck engineering 
° to accurately locate where and measure ex- - Available Dec. 1 
| actly how much metal should be added to — ee oa 
or removed from) a crankshi it i ” . . mm ’ 
— (or re ) a crankshaft to put it in te 0530 EXPERIMENTAL ENGINEER Two years’ laboratory ex- 
= precise running balance. : z ; ‘ : .. a ? ‘ 
. j cond perience in lighting, starting and ignition; ten years 
; Carwens are being successfully used by : snatinl wire neebbenn’ <2 “ese 
ko: 3 aitelae  ommi } shop practice and three years’ executive; at present 
the largest electrical concerns for balanc- ex f . ° , : t or 
s ing armatures and turbine rotors; by the _ manager of a service station company; 1s expert on 
- leading gas engine manufacturers for air- gasoline engine maintenance; has technical training; 
} plane, passenger car and truck crankshafts ’ is ambitious and has initiative. Wants position where 
~, and the cost of purchasing and operating in 3 performance counts for promotion. Draft exempt, 29 
3. all cases.is practically negligible as compared pases years of age. 
with the gain in output and increased eff- es 
bie gl of the product. 7 0533 ENGINEER Nineteen years’ experience in operation, 
ee a in sizes suitable for balancing objects aes design and production of commercial and industria! 
\ thace os pe he 15,000 Ibs. Write for our trucks. Engineer for the past five years of one of the 
lliustrate catalog. e ° ° 3 ° ° 
' as wine oldest truck companies in the East. Available imme- 
. "Oe ] W diately. 
- arlson enstrom Co. ae — 
= ‘ E : 0534 GRADUATE ENGINEER, possessing high executive abil- 
7 Erie Avenue at Richmond Street ' 





ity and having fifteen years’ experience in designing, 
experimental and inspection work on all classes of pas- 
senger and commercial cars and their component parts, 
will shortly be free to take a position with a firm now 
doing war work, and also planning after-war work. 


Philadelphia, Pa. 


0535 TECHNICAL EXECUTIVE with broad American and for- 
eign experience desires position abroad, preferably in 
reconstruction work in France or England. American 
born, college graduate, S. A. E. member, age 31, Class 
IV. Experienced as engineer and executive in produc- 
tion, design, tool work, organization and management. 
Well balanced, resourceful, dependable. Salary $8,000 
to $10,000. 


(Concluded on page 58) 
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Lrom Ship to ‘Erore Line- 


Not a lost minute—no breakdowns tol- 


erated—a man-sized job for a truck with 
the real stuff in it. 


For a reasonable life at this strenuous | 
work a truck must have atransmission | 
designed right and built to withstand | 
the most unusually severe shocks con- 
tinuously. Such are 


BROWN-LIPE 


TRANSMISSIONS 


Particulars will be furnished to 


owners, dealers and manufacturers 
yon request. 







Model 60-4 
Speed Trans 


mission for 4 















a 
m 
j . . SYRACUSE, 
Everv man who does his best whether as fighter or worker is 
Tice , . . . a Representatives: 

a Patriot. Work full time, stick to your job New York: Tho Tt. Wetzel, 29 W. 42d St. 
Secretary of Labor. San Francis A. H. Coates, 41 pare St. 
: Foreign cout Benjamin Whi take 2 Norfolk 


St., Strand, London, W. ( 
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Men Available (Concluded) 


NORT H E AST / y yy YY | 0536 FIFTEEN YEARS technical and practical experience, six 


years as executive. At present with one of the largest 


ELECTRIC QML fp automobile parts companies. Wishes to get in touch 

ua liane: e with financial business man or promotor looking for 

C¢ ™M PAN y Vi, man of ability to organize new business or give new life 
or Vp Yj / to old one. Experience covers all branches of manu- 

ROCHESTER. N. Y. yy yy facturing. Considered diplomatic; have pleasing per- 
gh Mfy ff sonality. 


CHICAGO, 1 
DETROIT, Mich 
KANSAS CITY, Mo 
NEW YORK 

AN FRANCISCO, Ca 


0537 ENGINEER who has specialized in design of electrical 
equipment wishes position as assistant engineer with a 
firm manufacturing passenger cars, engines or elec- 

trical equipment for these. 


Service Stations in All Prine ipal Cities 


WINDSOR, Ow 
INDON, Eng 





0538 ENGINEER with experience in parts designing and a 


} u- 
MANUFACTURERS OF tomobile building. Carbureter expert. Factory man- 
ELECTRIC STARTING, ager for several years. Experience in well-known fac- 


LIGHTING AND IGNITION \ tories. Salary $3,600. Available at once. 
APPARATUS FOR 


AUTOMOTIVE VEHICLES 





0539 ELECTRO-MECHANICAL ENGINEER, 34 years of age, col- 
lege graduate with 12 years’ experience in research 
work, designing and manufacturing of electric automo- 
bile appliances, is available for executive position. 
Thoroughly trained for precision, quantity production, 
factory management and efficiency work. Intimate 
knowledge of the automobile trade. 


0540 MECHANICAL ENGINEER Nine years’ experience: as 
chief engineer, six years with a company manufactur- 
ing farm tractors and implements. At present in the 
Motor and Vehicle Division on truck production. Grad- 
uate Cornell University in electrical engineering. Age 


>” 


33, married. . Available in 30 days. 


SERVI E-; 0541 AMERICAN ENGINEER, fine practical experience in im- 


portant manufacturing firm, wishes position as design- 





ing and experimental engineer or as service manager in 


‘ passenger car. concern. Graduate of University of 
may be guaranteed by using Michigan. Salary $2,500. Available immediately. 


T *0542 AUTOMOTIVE ENGINEER 24 years’ experience in devel- 
KINSLER = BENNETT opment and refinement of internal combustion engine 
and other power producing and transmitting mechan- 

isms. Practical organization and executive experience. 

TWO-JOINT PROPELLER-SHAFT ASSEMBLIES Lately concentrating on motor fuel economy and able 


to apply the automotive lessons of the war. 


Sizes For 0543 Gas TRACTOR ENGINEER Member. Nine years of prac- 


tical tractor @xperience and five years in various other 

1 to 7 i on | rucks lines of engineering. Thoroughly conversant with au- 
= e , ° . . : 

tomotive engineering and development. Executive 


ability. Well poised, yet aggressive. 


Has always ob- 
tained results. 


The quality of K-B products is of the best 


special drop forge steel throughout. Our ‘0544 GRADUATE MECHANICAL ENGINEER, twenty-four years 
interests are your interests. We will gladly old single, desires position as assistant to super- 
help you plan your layouts intendent in a tractor or engine company. Good refer- 


ences. Location immaterial. Salary expected $2,500, 
if position is in this country. 


THE KINSLER-BENNETT CO., Inc. > "0545 SPECIALIST IN MARINE OIL AND GAS ENGINE DESIGN 


Seventeen years practical experience in development 
254 Market Street, HARTFORD, CONN. and research work; extensive training in fine points of 


3 . i technical and business side of combustion engineering. 
The American Distributing Co. 


Competent to handle men and perfect engine designs. 
Direct Factory Representatives 


. : Excellent man for assisting war plants that contem- 
Kresge Bldg. Detroit, Mich. plate shifting their output into new lines. Salary, 
$4,800. 
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ests like this | 
have built 
Berling success 


It is the automotive engineers of America, in their 
tireless search for perfection in their product, who 
have built the Berling’s wonderful success. 


One by one, the leaders in every automotive in- 
dustry have made their tests—then adopted the 
Berling. Because the Berling best fulfilled their 


ideal of magrieto performance. 


One hundred thousand Berlings now in use, are 
mute testimony to the sound judgment of these 


engineers. 


ERICSSON MFG. CO. 
Buffalo, N. Y. 
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TRADE MARK 


SEMI-WOOD WHEELS 


50% Stronger 
Lighter Overall 
Less Peripheral Weight 





a All the supports for 
Cannot warp 


demountable rim 


; are directly over the | 
Cannot get out of 





ends of the wood 
round 
spokes 
| 
| 
Has all the advantages of other wheeis and none 


of the disadvantages 


Now in production in all Government Standard sizes 


BAKER WHEEL & RIM CO. 


1502 Michigan Avenue 


TRADE MARK 


HICA f 
SwooD| sd 
OO t 





December, 1918 THE JOURNAL OF THE SOCIETY OF AUTOMOTIVE ENGINEERS 61 





WHERE 
PERFECT 
— 


VITAL 





Taking for our example Fifth Avenue, New York, where the automobiles are shown 
more plentifully than perhaps on any other avenue in the country, we are graphically 


illustrating how essential perfect control is. For there should be no delays, no congestion 
of any kind, but at all times maximum efficiency. 


Every automobile engineer is aware of the control inefficiencies of the gear type of differ- 
ential. 


In the Dorr Miller Differential, those 
inefficiencies have been entirely elim- 
inated. It accomplishes what the 
conventional type of differential 
fails to do—the transmission of uni- 
form driving power to both wheels 
alike, irrespective of the traction sur- 
face of either wheel. 


The Dorr Miller Differential elimi- 
nates wheel spinning—reduces skid- 


ding and ensures positive differential 
action. 


It will pay you to investigate this 
simple, positive and practically wear 
proof differential, which is applica- 
ble to any type of automobile with- 
out change in axle housing. 


Test on a Fifth Avenue Coach has 
been going on for several months 
and proves the validity of our 
claims: Perfect control where per- 
fect control is vital—Fifth Avenue, 
New York—and absolutely eliminat- 
ing congestion or delays due to skid- 
ding or spinning has been overcome 


by the Dorr Miller Differential. 


_MORRMILLER 
‘Ce | NiFFERENTIAL 











O. 








GENERAL OFFICES: 90 WEST ST, NEW YORK 


CHICAGO OFFICE : teal GAS BUILDING 
Detroit Factory - - - - « « tao ten a eee 
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and 


Michigan 








Detroit, 





OF AUTOMOTIVE ENGINEERS 


Capacity one hundred full 
rear axle housings per day. 


“MICHIGAN: 


Separate department for 


finishing equipment. 
housings. 


Most improved machine 


moulding, annealing 


CIETY 


Housincs our specialty. 





STEEL CASTINGS 
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Michigan Steel Castings Company, 
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Doesn’t He Patronize Y ou? 


Without a Battery Charging Outfit, the direct profit from this 
source is lost. Indirectly, much other business also is lost; because 
motorists demand complete service and dislike the inconvenience of scat- 
tering their patronage. You bait your competitor’s hook when you force 
a customer to go elsewhere for what you should supply him; he is apt to 

transfer all his patronage to the other fellow. Numbers of 


Westinghouse 
BATTERY CHARGING EQUIPMENTS 


throughout the country are daily proving their worth as business builders. 
Their ruggedness and economy of operation are assured by Westinghouse 
| manufacture, and they represent a most effec- 
tual means of making your garage service 
complete. Write for folder number 4313-B. 


Westinghouse Electric & Mfg. Co. 


East Pittsburgh, Pa. 


WESTINGHOUSE \, 
ELECTRIC 
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UINITED ALLOY 
| iil 


) a STEEL MAKING 


December, 1918 





In no line of manufacture 
is the value of experience 


more clearly demonstrated 
than in the manufacture of 
alloy steels. 


A thorough knowledge of 
this business is acquired only 
by patiently working out the 
problems which are constantly 
arising. 


; 


We are not newcomers in 
the alloy ‘steel field. 


We have been making alloy 
steels for over a decade. 


SG Aatenacmrennms Neae cama 


tia 


“United” steels have proved 
their worth in continued serv- 
ice. 


tne oo 
old eka, 
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The Martell System of Line Reaming 


Especially Adapted 
for 

Manufacturing and repair 
work on Gas Engine 


Crank Shaft Bearings. 






























Martell Adjustable Reamer 
(Individual Cutting Tool removed from the bar) 


Line Reaming Bear- 
ings of Motor Gen- 
erator Sets and 
Turbines. 


Accurately sizes 
each bearing 
in true align- 
ment. 


This 
System 


assures 
the perfect 
alignment of the 

reamer bar 
through all bear- 

ings first. Then 
accurate reaming to 
the correct size for 
each bearing may be 
performed. 





Reaming 
all the 
main 
Bearings 
of a six 
cylinder 
engine 
case in 
alignment 
at one 
time 


No Hand 
Scraping 






















Bearing Alignment within 
.00025 at a saving of 50% 
to 90% in time with the 


MARTELL 


Adjustable Reamer System. 
Catalogue 101C will be matled on request. 


Reamer Bar 
with Centering 
Bushings and 
Réamers 





ey, 
NEW YOF K OFFICF.: DETROIT OFFICE: 
WOCLWORTH BLDG. MAJESTIC ae 
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Texaco Motor Oils 


A grade for every type of motor. They have the 
right body to withstand high heat. They flow 
and lubricate below zero. Texaco Motor Oils do 
not leave hard carbon deposits. 


Texaco Thuban Compound 
for Transmissions and Differentials 
With this lubricant fill the gear case only up to 
the lowest gear tooth. One such filling will last 
for 5000 to 10,000 miles. Each gear tooth is 
coated. There is less noise, less wear. Thuban 

sticks, lasts longer, lubricates better. 


Texaco Motor Cup Grease 


An unusually efficient and economical lubricant 
in the grease cups of any car. 

















Obenberger Forgings 
Are the Work of Experts 


OBENBERGER Forgings are made and 
handled throughout by experts—specialists 
whose ability and practice have proved them 
masters in their line. 


TA 


































Reflected in the guaranteed service of 
OBENBERGER products is quality of 
workmanship and material. Orders are 
receivable for Drop Forgings or Forgings 
Hammered from Billets by the thousand or 
100,000. All perfect. 





OAT 







Write for particulars. 





There is a Texaco Lubricant for Every Purpose 


THE TEXAS COMPANY 
17 Battery Place, New York City 
SO) HOUSTON CHICAGO 
NEW YORK 
Offices in Principal Cities 






Write for completé details. 


JOHN OBENBERGER FORGE CO. 


WEST ALLIS WISCONSIN 
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CE FIFE 


Under “/eStress | 


of War Duty 


ZZ y 


IN. 
\ SS . 


‘\@ SCHRADER UNIVERSAL 
i PUMP CONNECTION 









real efficiency is brought to light. 
Equipment that fulfills war’s demands 
meets every commercial requirement. 
The army recently contracted for 
many thousands of F.W.D. Trucks, 
equipped with 





} 

} 

| | 

| attached to your tire pump, 
W syou will know when to stop 


Four and Six-cylinder CY a ed - 
For Trucks, ‘Tractors ZSCOINMS. | p um p 1 a g . I t pe r = ] t S th c 
oA ageeadianel measuring of the inflation 
of pes and Sizes. | ° . ° 
See CNotors ‘Ng =owithout disconnecting the 


This signifies Government approval of Wisconsin Motors’ con- \ pump and the tire. 


tinuous, consistent, dependable power. Of proven mastery over 





Uj 


every power contingency. The argument that clinches truck and \ 

tractor sales. Kit = \S A. SCHRADER’S SON, Inc. 
Wisconsin Motor Mfg. Company 783 Atlantic Avenue Brooklyn 

Sta. A, Dept. 318 Milwaukee, Wis., U. S. A. 


YZ 


— 





















QQNNNNNMMMADDDNMNHBHiji iii 


hd 


iH 
8 


F 


December, 1918 


Che Schatz 


“UNIVERSAL 


Annular 
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BEARING 
like the 
BIRDS OF MIGHT 


USTAINS and carries a load in any 
direction. 

CoM BINES strength and durability to 
withstand the hardest service. 
OLDS FAST all parts in correct and 
permanent relationship. 

AS CEPTED by the leading manufac- 
turers as an international triumph. 

TH OROUGHLY gauged and inspected 
during the process of manutacture. 

ZEA LOUSLY regarded by experts as 
the highest standard of efficiency. 

Send for New Catalog. 


THE FEDERAL BEARINGS CO... 


30 WILLIAM ST-~ POUGHKEEPSIE NY: 
Great Britain: 37 Sheen Road. Richmond, London. wu: 


NAGEL AMMETERS 










: ; a <i 













—_ 


FLUSH TYPE, FOR DASH OR 
INSTRUMENT BOARD MOUNT- 
ING USED ON OVERLAND, 
CASE, ALLEN, CHEVROLET, 
MITCHELL, EMPIRE, ETC. 


VERY PROMPT DELIVERIES 


> ia W.GNAGEL ELECTRIC &) qe» 


28°30-32 STCLAIR ST. . 


TOLEDO, OAIO. 
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PTAC 


Lacbard.\\ 4 
is made in a wide 
range of sizes—for 
motor cars, trucks, 
motor boats, and 
all machines using 


internal combus- 
tion engines. 
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The Packard name 
on cable guaran- 
tees a cable that 
you can recom- 
mend as_ water- 
proof, greaseproof, 
heatproof and vi- 
bration proof. 
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Let us quote on Pack- 
ard Cable—on reels, 
cut. to length, or im 
assembled units, to . 
exactly meet your 
needs. 


Se G Peach 
Ciedic Company Warren, Ohio 


District Offices in 
Atlanta, Chicago, Dallas, Detroit, Kansas City, 
San Francisco and Seattle 


Sp 
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“They have a REPUTATION of being the BEST CAM SHAFTS Mi 
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Designed and Built for 
Heavy Duty 


_ 
Service 
To Meet INDUSTRIAL and 
MILITARY Truck Require- 


ments. 
SquareFin Tubular and 
Diagonal Honeycomb 
Types 
One Quality Only—the Best 
Send us Blueprints 


TheG & O Mfg. Co. 


New 
Haven, 
Conn. 


Prepare for Peace 


Now that peace has been declared, pas- 


senger car manufacture, in all probability, 
will soon assume abnormal proportions. 
Meanwhile there are trucks and tractors to 
be turned out, and plans to be®made for 
handling post-war business. But no far- 
seeing» manufacturer will feel that he can 
now afford to overlook any detail which 


will make his present cars good and his 


future ones better. 


Take gaskets, for instance. The car 
owner wants joints that are permanently 


leak- and rattle-proof. 


Acco Cork 
Gaskets and Washers 


are made: from a cork composition through which 
liquids simply cannot pass. Their great spaiticnes, 
moreover, enables them to fill up flange irregu- 


larities so that even where metal ne are 
somewhat uneven, no seepage can occur Their 
permanen: elasticity prevents rattle. Samp les of 


Acco Cork will be cut to your own specifications, 
free of charge. 


Armstrons Cork Company 


127 Twenty-Third Street Pittsburgh, Pa. 


= Branches in the ie Cities 
FS oe 
Qa £3! 
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Flat Fan Belting 


WETPRUFE Flat Fan Belting is the finest 
quality obtainable anywhere. It is made of 
earefully selected, specially tanned belting 
leather, and is guaranteed waterproof, oilproof 
and heatproof Furthermore, it is practically 
stretchless A comparison with other flat belt- 
ings will quickly convince you of its superiority 
in every way. 


HIDE. LEATHER & BELTING CO. 


239 S. Meridian St., INDIANAPOLIS, U.S. A. 
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HUB ODOMETER 


Heavy Cast 7 
— ails a 





Right—by 


Construction 


<Q, 
Wide Air-space 
protects Mechanism _ 


Every possible precaution is taken in design, workmanship, and 
materials to make the Dreadnaught Indestructible Hub Odometer 
actually outlive the truck upon which it is placed. Guaranteed 
collision proof and grease proof, the Dreadnaught is enabled, by 
exclusive processes to meet these guarantees on a flat replace- 
ment basis: 


A new instrument for an injured one. 


RECORDOGRAF 


(A Tape Recorder) 






= | Produces a graphic record on a 

mm? tape. Shows time, distance, speed. 
stops. Can be attached to any auto- 
mobile. Send for booklet. 


AMERICAN TAXIMETER COMPANY 
Locomotive Bldg. New York City 





- BRASS—BRONZE—NICKEL SILVE 


in sheets, plates, rods, wire, 
cups and circles. Extruded 
metals. Scovill Special 
| Spring Bronze. Machine 
| and cap screws. Screw ma- 
chine products. Brass cast- 
| ings and forgings. Special 


| made to order from she¢ 
metal, wire and rods. _ 
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stamped and formed parts, ad 
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2 THE PARNER BEARING COMPANY = 
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= Main Office and Factory; “New Britain, Conn. = 
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WipNeEY | RESILIOMETER 


PATENTS PENDING 


A Precision Instrument that 
enables the world to establish 


the 
First Standard 


in the manufacture and use of Compres- 
sible Materials—Felt, Rubber, Leather, 
Paper, Cork, Textiles, Determines Thick- 
ness, Hardness, Hysterisis, Resiliency. 


Recognized by leading automobile engi- 
neers as a basis for intelligible specifica- 
tions. 


Advance Felt Specialty & Cutting Company 
Exclusive Agents for the 
WIDNEY PATENT RESILIOMETER 


Main Office, Factory and Laboratories, 315 South Jefferson Street, 
Chicago, U.S.A. 


Sales Office: Kresge Bldg., Detroit—-Fifth Avenue Bldg., New York 









op ghee The Use 


he Use and Abuse of 
Ball and Roller 


and and Abuse 

= of Ball 
— and Roller 
Bearings 


By 
F. J. JAROSCH 
Chief Engineer 
Bearings Company of 
merica 


\ 


This booklet is being used today as an 
authority by many of the leading engi- 
neers. It will assist in finding the true 


cause of trouble and will tell how to over- 
come it. 


“The .Use and Abuse of Ball and 
Roller Bearings’’ should be a part of every 
engineer's library. 


Please send for Booklet 95-Z7— it’s free. 


Joseph Dixon Crucible Co. 
Jersey City, N. J. DEG 
Established 1827 





Keeping Up 
The Standard Here 


Our 20th Century Steel Works at Hartford, Conn. 
STANDARD OF 


FRASSE-ELECTRIC STEEL 


HAS NEVER BEEN LOWERED 


Identified with the steel industry for many years, 
this Company has adhered strictly to its policy of 
supplying only high standard products, which have 
withstood the most exacting tests. 
HIGH GRADE ELECTRIC TOOL STEELS 
ALLOY STEELS 
SHAFTING AND SCREW STEEL 
POLISHED DRILL RODS 
HEAT-TREATING, ANNEALING, CASE-HARDENING, 
COLD DRAWING, TURNING AND POLISHING 
Catalog (Cloth Bound) Mailed on*Request 
Established 1816 


PETER A. FRASSE & CO,, Inc. 


417-421 Canal St., New York 
Philadelphia Buffalo Works: Hartford 





Speedometer 
Frame 
**Doehler’”’ 
Die-Cast 


DOEHLER 


DIE-CASTINGS 


have by sheer merit attained their prominence as 
the leaders in their class throughout the Automotive 
Industries. 


DOEHLER DIE- CASTING Co. 


MAIN OFFICE AND EASTERN PLANT 


WESTERN PLANT BROOKLYN. N.Y. NEW JERSEY PLANT 
TOLEDO.OHIO. NEWARK.N.J. 


Die-Castings in Brass and Bronze, Aluminum and 
White Metal Alloys. Babbitt-Lined Bronze Bearings. 
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AUBURN BALL THRUST BEARINGS 


PUSURN T-1g 








ANSWER END THRUST st PROBLEMS 
Write for Bulletins or State Your Problem. 
Steel Balls Brass and Bronze Balls 


AUBURN BALL BEARING COMPANY 


Py 0 
40 Elizabeth St. ‘Di } ROCHESTER, N. Y. 


| BUREAU OF TOURS 
O 


F 
THE AUTOMOBILE CLUB OF AMERICA & ' H y 
54th Street, West of Broadway, New York ; ave lou 


66 bd 99 
iscove ed 
The first touring information bureau estab- D y 


lished in the United States for motorists. | VUL-COT 


Maps—route cards—tour books, cover- 
ing all parts of the country. 


‘‘The Associated Tours Guide,” 64 pages, 


sent to any address, on request, without pf Vy UL-COT Fibre 


charge. 


(A higher development of 
Vulcanized cotton fibre.) 


LO ES 22 ie ‘ Insulating and mechanical parts 
‘gles as i <2 made of Vul-Cot Fibre can be turned 
1 ere ae to the required size with an accuracy 
bk) te as close as 5/1000 of an inch. 
= The terminal cap shown has been 
: tapped, threaded, turned and drilled, 


ee and is finished with a nicety of brass. 

wa RC). Se eg Thousands of parts for both me- 

RE, hs Ame chanical and electrical purposes are 

ae al : eee being used by manufacturers because 
> Aa they improve their product. 

as, Perhaps in your plant you are 

using a number of costly materials 

that ’ul-Cot Fibre will replace to ad- 

Aveitiigetelavanxel By> it vantage. Our engineering depart- 

| ecuipse MACHINE CO. ment will help you discover them. 


; Vul-Cot Fibre is sold in sheets 

MIRA, N-Y. puma < 

Et ; reds and tubes or machined to your 
specifications. 


Write for sample 
and particulars. 


AMERICAN VULCANIZED FIBRE CO. 
521 Equitable Building, Wilmington, Del, 
SALES OFFICES 


BOSTON PHII oad tag CAYELAND Gum AGO 
NEW YORK Pr TSBURGI DETROIT ST: LouIS 


» Complete Stock fo Satie Shipment at Chicago 
Western Agents 
Western Electric Company 


ANCISCO SEATTL 
0 OS ANGELES 


OAKLAN 
Canadian Agents 
Northern Llectric Company 


PAREAL TRRRRTO WaNnureg 
NA VANCO Uven 








| FOR ALL 
Internal Combustion Engines 


Automatically Maintains Engine at 
Proper Temperature for Efficient 
Operation on Low Grade Fuel 


Especially Recommended for 
Trucks and Tractors 


THE FULTON COMPANY 
Knoxville, Tennessee 


Washington — Chicago 


The Wheels That aelns 
the Car 


DETROIT PRESSED STEEL CO. 
1804 Mt. Elliott Ave., DETROIT, U.S. A. 


FANSTEEL 


Higher Tungsten Values 


Higher Tungsten 
Lighter Weight 
Less Cost 
Ready for increased production 


Fansteel Products Company, "Inc. 


North Chicago, Illinois 


IMPERIAL 


Auto—Truck—Tractor—Air- 
Plane and Motor Boat Parts 


Compression Couplings, Strainers, Shut-Off Valves, 
, Drain Cocks, Primers, Manifolds, etc. 


CATALOG ON REQUEST 


THE IMPERIAL BRASS MFG. CO. 
_ 531 So. Racine Ave., CHICAGO 
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HOLLEY ALL-FUEL CARBURETOR 


The Holley All-Fuel Carburetor uses kerosene, gaso- 
line, California distillate or alcohol. 


More than 25,000 are in use. The British Government 

has specified the Holley All-Fuel Carburetor. It is 

stangard equipment on the Fordson tractor. 
HOLLEY CARBURETOR CO. 


Factories: Detroit, Michigan, and Coventry, England 


Motor Products 


R TRUCK S$ TRACTORS AN O AUTOMOBIL 


Regarding Your Heat Treatment Processes 


The heat treatment of steel demands a high degree of 
accuracy in the measurement of temperature. With the 
aid of an accurate pyrometer a skillful man can make 
use of inexpensive carbon steels and turn out a high 
grade product. 


To meet the special requirements of steel users we 
have developed the Potentiometer System of Pyrom- 
etry, having the necessary precision and reliability. 


This system can be either indicating or recording. The recorder 
produces a graphic chart from which the temperatures can be read at 
any time, and by means of an automatic switch, one instrument can 
record the temperatures of as many as 16 thermocouples. 


We would be glad to send you our new 
publication No. 875M, describing the Po- 
tentiometer System. 


THE LEEDS & NORTHRUP CO. 4905 Stenton Ave., Phila., Pa. 
A 


ON TRUCKS, to lengthen 
their ‘‘first life” without break- 
down or interrupted service, 
these genuine oil-less bushings 
are installed. 


“BOUND BROOK & NIGRUM 


TRADE MARK REG. U. §S. PAT. OFF. 


OIL-LESS BUSHINCS 


All Genuine Graphited Oil-less 
Bushings have always been made 
at Bound Brook, U.S. A. 
BOUND BROOK. 
OIL-LESS BEARING CO, 


Specialists in the manufacture of 
Oil-less Bushings for more than @ 
third of a century 


Bound Brook, New Jersey 


- 


SHEET METAL STAMPING 


We are building axle housings, brake drums, 
and other parts for the heaviest motor trucks 
ever built, and have ample capacity for still 
heavier. 

With our complete equipment we cover the 
entire sheet metal. stamping line. 

We solicit your inquiries. 


THE CROSBY COMPANY 
DETROIT OFFICE: BUFFALO, | Ae = CLEVELAND OFFICE: 


914 Ford Bldg. 415 Schofield Bldg. 
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Take adyantage_of our years of 
experience in designing and weay- 
ing cotton specialties. 


Fan Belts 
Body, Spring and Radiator Shims 
Radiator and Hood Lacing 
Rebound Straps 
Top, Tire and Door-check Straps 
Strainer Web 
Webbing for All Purposes 


Gilmer Woven Endless Fan Belts 
are regular equipment on more than 
half the automobiles in America. 
Our Engineering Department is at 
your service. 


L. H. GILMER COMPANY 


PHILADELPHIA, U. S.A. 


















Misinformation Worse Than None 


The Ammeter on the dash or cowl has only one purpose—to give 
accurate information all the time regarding the condition of your elec- 


trical equipment. 


Model 301 Ammeter 


is built by the Company whose leader- 
ship in the manufacture of electrical 
indicating instruments is recognized 
the world over. Without qualification, 
it is superior in accuracy, durability, 
reliability, to any other Dashboard 
Ammeter. Better be sure yours is a 
Weston Ammeter. Write for full in- 
formation. 


Weston Electrical Instrument Co. 
38 Weston Ave., Newark, N. J. 
23 Branch Offices in the Larger Cities 


AMPERES 





For bonding and repairing fire clay or silica 
| work. tile, retorts, crucibles, etc. 


cs: HYTEMPITE ™ 


(Reg. U. S. Pat. Off.) 


High Temperature Fire Brick Cement. 


Quigley Furnace Specialties Co. 
26 Cortlandt Street New York 





The TEAGLE 
Hig h Tension 


for Trucks and Tractors—two, fee or six cylinders—with fixed or 
variable spark. Conforms to S. A. E. standards. Write for booklet. 


THE TEAGLE COMPANY 


CLEVELAND, O. 





“A better spark in a simpler way’’ 









The patented Prest-O-Grip Lock- 

Links. Easy to snap on or off. Never 

rust. Your hands are the only tools 
neessary. 





O-Gri 


ha ti- Skid Chains for Solid Tires 
Are Easy to Snap 
On and Off 


The trouble which every driver of a passenger car 
experiences in attaching chains to pneumatic tires is 
not the lot of the driver of a motor truck who uses 
Prest-O-Grip Anti-Skid Chains. No matter how cold 
the weather or how hard or how sudden the storm, he 
simply pulls the small chains and attached lock-links 
out of the tool box and attaches them to the clamps on 
the spokes. There are no long pieces of chains to 
unravel in the cold, snow or rain. The whole thing 
is done in a few minutes without tools. The chains 
are attached wherever the truck happens to be— 
whether in the garage or on the road; whether on a 
smooth pavement or in deep snow or mud. The 
driver never has to push his truck around when at- 
taching Prest-O-Grips. 

When the need for the chains ceases, they are 
quickly detached—chains and lock-links attached are 
thrown into the tool box. The equipment works in- 
stantly when needed; it immediately ceases to work 
when the need has passed. 


We are prepared to furnish Prest-O-Grip 
equipment for disc wheels 


Our No. 26 Clamp is standard equipment for attach- 
ing Prest-O-Grips to all disc wheels, except those used 
on Packard trucks—for which we furnish a special 
clamp. 

For trucks that do not have the neces. 
sary clearance between brake drum or 
brake mechanism and felloe to permit the 
use of the regular spoke clamp— 


We furnish our No. 33 Clamp, which is attached to 
the felloe of the wheel instead of the spoke. 


NEW PREST-O-GRIP BOOKLET 


We have just issued an attractive booklet fully describing 
all of the Prest-O Grin features. Every automotive engi- 
neer, truck owner, jobber and dealer should have a copy. 


DEALERS and JOBBERS: Ask for our co-operative 
Prest-O-Grip proposilion. 


lhe Rowe Calk @ Chain Company 
Plantsville. 


C ommf. 
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World’ s MOTOR TRUCK 
= STAMPINGS 
Let us figure on your motor truck or automobile stampings. 
‘ ’ We make over 200 such parts, from simple washers to 
The Truck Industry's Chosen Standard complicated axle housings. We specialize on axle and 
wheel parts. 
Pierce Governors are standard equipment on Our largest and heaviest presses cold press, form and draw 
sighty-nine prominent makés of motor trucks. metal up to % in. thick. 
The only reason for such popularity is that r oe 4 > work ‘ cinde i : re eB 
iekciivertors abe betttr.” Make -s competi- We stamp light or heavy work of all kinds in any material 


tive test with any other governor and you will We also have a modern plant for annealing, case harden- 
find this statement confirmed. ing, nickel plating, electric and oxy-acetylene welding. 


The Pierce Governor Co., Anderson, Ind. 










THE BOSSERT CORP. Ortfice and Factory: UTICA, N. Y. 


NEW YORK, 30 Church Street 








———_——$— - 


PRESSED STEEL 
AUTOMOBILE FRAMES 


FOR TRUCKS AND PASSENGER CARS 


Originators and manufacturers of Heat-treated Frames 


PARISH MANUFACTURING COMPANY 


: 
| DETROIT, MICH. READING, PA. 










OUR SURPLUS STOCK 


of New Hot Rolled Pickeled Strip 
and Cold Rolled Strip Steels 
FOR SALE 


SEND US YOUR INQUIRIES 


KALES STAMPING COMPANY 448 Lafayette Blvd., Detroit 
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DROP FORGINGS FOR 


eroplanes 

utomobiles 
utomobile Parts 
nd Tractors 


===. Highest Quality 
N re ” Excellent Service 
Fair Prices 
— Dependable Source 
Write Us. 


5 FORG! 








QUOTATIONS RENDERED PROMPTLY 


ENDICOTT FORGING & MFG. CO., Inc. 
ENDICOTT, N. Y. 
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Auto- Flextube Auto-Steelflex Auto-Brassflex 











4 
Insulating and Steel or Brass Flexible i 
Tubing and a complete line of fittings for ie 
Automobile Wiring ie 
Carburetor Tubing 4 





Exhaust Tubing 


Write for catalogue, samples and 
complete information 


National Metal Molding 6 


Manufacturers 
Electrical Conduits and Fittings 
1121 Fulton Building, Pittsburgh, Pa. 
















Atlanta Boston Buffalo Chicago _ Dallas Denver _Detroit Los Angeles New York Philadel 
Pertland Salt Lake City San Francisco Seattle St. Louis Buenos Aires Havana Manila aris 


Canadian Distributors—CANADIAN GENERAL ELECTRIC COMPANY, Limited - 
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MORSE SILENT CHAIN DRIVES 


TRANSMISSION MUST BE FIGURED IN TERMS OF SILENCE, SERVICE, SATISFACTION 
The Use of Mcrse Chain Drives Demonstrates That the Engineers Have Carefully Investigated 
Morse Engineering Service. 


TUNE 


Our engineers, experts in the art of designing chain drives, are conveniently located in many of the larger cities, 


and will gladly call at your request and assist in solving any automotive power transmission problem without obli- 
gation. _ 


We are always glad to furnish special information pertaining to our field, and welcome inquiries. 
1919 DIARY AND MEMORANDUM BOOK NOW READY. 
Send for INFORMATION Address DETROIT Office. FACTS will Surprise You. 


MORSE CHAIN CO., “cstinmtuecc” Ithaca, N.Y. 


Detroit Office and Display Room, 1003 Woodward Ave. 
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LIGHT MOTORS 


FOR THE 


SMALLER TYPE 


venguonesnnonente 














renee 





OF 
TRACTORS 


16.7 H. P. at 1000 R. P. M. 
21H. P. at 1200 R. P. M. 


ss sneunnvcneponsuegpeneascactaceanangnmnccucoacenscnneesveneenees caureisceyutecaquenuenenanscessocoescenneynen 








23.3 H. P. at 1650 R. P. M. 








LIGHT MOTORS SHOW THE WAY 





4 X 4% Four (4) CYLINDER = 





sneesuesneniiaie 


Eliminating vibration in the tractor is as essential as in the truck or touring car. The LIGHT MOTOR is vibrationless. 
It has that even smooth operation that is only found in perfect balances. We have them plowing, discing, dragging, sow- 
ing, culvating, harvesting, anc doing every conceivable job around the farm. They are wonderfully economical in fuel and 
upkeep. The LIGHT designed HOTSPOT manifold accounts for this. Send for complete information, etc. 








LIGHT MANUFACTURING & FOUNDRY COMPANY, Pottstown, Pa. 


Mr 
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— the world over as the zemsth 
of carburetor efficiency. A long list 
of American builders of cars, trucks and |. 
aeroplanes believe this simple, plain tube |: 
device to be the best insurance for per- | 
manent carburetor satisfaction. - 





ZENITH CARBURETOR CO. & 


NEW YORK DETROIT CHICAGO §3 
U.S. A. a 





—maidIN} GNW ACGIND ACIS 
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D prxon's" ELDORADO" the master drawing pencil -HB. 





The high water mark of 
pencil excellence 


Many pencil experts thought 
that this mark would never be 
reached in America. But these 
same people now make the defi- 


nite statement that Dixon’s Eldo- 
rado, “the master drawing’pencil, ” 
is superior in smoothness, strength 
NOLAD and long-wearing qualities to any 


other pencil, foreign or domestic. 


Zhe master drawing pencil ai 17 degrees — 9H (hardest) . to 6B 


(softest). 


Write us on your letter head for free 
full-length samples stating the degrees 
you usually use and your dealer's name, 


JOSEPH DIXON CRUCIBLE CO, 


ESTABLISHED 1827 
DOK Dept. 95-J Jersey City, N. J. 





0 pixon's™ ELDORADO" the master drawing pencil -HB 


Radiator 
Insurance 


















HELICAL TUBE 
COOLING SECTIONS 


are guaranteed for the life of the 
truck on which they are install- 
ed. They are perpetual insurance 
against radiator trouble. They 
satisfy all of the exacting require- 
ments of the most critical engi- 
neers. They are the last word in 
modern radiator construction. 
@ Ask us for information. 
@ Our Engineering Depart- 
ment is at your 
service. ‘ 

















Sole Manufacturers 
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Rome-Turney Radiator Co. 
Rome, N. Y., U. S. A. 
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TRUCK LAMP 
Model No. 701 


Pressed Steel Frames and Parts 


We are always ready to co-op- 
erate with engineers in working 
out designs that meet their par- 
ticular requirements. Our skill, 
knowledge and experience are at 


your service and we invite you 
to submit your lamp problems, 
to us. j 
Manufacturers who can use’ 

standardized designs should get 
our catalog and quotations be- (§ 


fore placing their orders. 


December, 


TRACTOR LAMP 
% Model No. 700 


For Trucks, Tractors, Aeroplanes and Passenger 
Cars, and Miscellaneous Stampings of All Kinds 


The Hydraulic Pressed Steel Co. 


Detroit Office: 
Book Bidg. 


Cleveland, Ohio 


Chicago Office: New York Office: 
Fisher Bidg Singer Bidg. 


London Office: 
Denmark Street, Charing Cross Road 


Washington Office: 
Lafayette Hotel 


1918 
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Our claims for 


Arguto Qilless Bearings 


may sound incredible to you, but you don't need to take 
our say-so. Here is a letter about another of the many 
skeptics who have been converted: 







“One of our large laundries was having considerable trouble 
with their loose pulleys and especially on their Extractors. 
When we recommended the ARGUTO Bushing they were ~* 
quite skeptical. However, we put in ARGUTO. 


“The other day | was at their laundry and asked if they had any loose 
pulley troubles. -They answered in smiles, “They run so. smoothly that 
we do not know there ever was a loose pulley in the factory, and to 


Smoothér think of the years and years of trouble which we went through with these 
than identical high speed pulleys.’ ” 
grease 


ARGUTO] OILLESSJ BEARINGS 


are shut-down preventers. : 
Meta! Bearings 

Are shut-downs profitable ? Waste Oil, 
Labor, Power 
and Production 


ARGUTO OILLESS BEARING CO. 


156 W. BERKLEY ST., WAYNE JUNCTION 


Outwears 


the Best PHILADELPHIA 


Bronze 











Westinghouse 


Automotive Electric Equipment 
For 






















Automobiles Air Planes 

Trucks Motor Boats 

1 7 
ractors ELECTRIC Locomotives 


WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 


AUTOMOBILE EQUIPMENT DEPARTMENT 
GENERAL SALES OFFICES: 110 to 114 WEST 42nd STREET, NEW YORK 


CLEVELAND, OHIO DETROIT, MICH. 
r WORKS: NEWARK, N. J. 


CHICAGO, Conway Bldg. 
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GOOD TRACTORS HAVE 


1ber, 1918 








iSi2. 


BALL THRUST BEARINGS 2ANTAM 








UNION DRAWN STEEL CO. 


General Offices: Beaver Falls, Pa. Works: Beaver Falls, Pa., and Gary, Ind. 
















Shafting 
COLD ‘ BESSEMER 


Screw Steel | OPEN HEARTH 
DRAWN ‘NICKEL—1% AND 314% 
OR Alloy Steels {Songer 
TURNED (Heat Treated or not) CHROM IUM—VANADIUM, ETC. 
AND Axles, Piston Rods 
ISHED | Special Shapes 
POLISH Special Case-Hardening Steels 


Cold Finished Bessemer, Open Hearth, Crucible and Electric 
Furnace Steels 







BRANCHES: 
New York Detroit Cincinnati Boston Philadelphia Chicago Buffalo 


‘ 
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MITH PRESSED STEEL FRAMES 





This organization is backing our Government to the full- 
est measure of its capacity and 4bility. 


We are proud of the record of our employees on every 
War Campaign in which they have generously oversub- 
scribed the quota allotted to them. In the Fourth Liberty 
Loan Campaign the “AOS”. employees subscribed 
$205,000.00, the subscription list including 95 per cent of all 


employees, with an average subscription of $97.50. 


A. O. Smith Corporation 


MILWAUKEE 
Detroit Office, 708 Ford Building 





0A NONNOEINELDOON OMRON ISAO TIT ERN DNS LONESAOBOETEGONEDs sseEnO ren: MBEORET PUEDE ROtORS sennenOne ve opE ens pee te: 


S picer 
Universal Joints 





Nes eC eU ORNL EERO REPERESERETERR., 
soeenvvenvensunvrertoeveversevencerenecenensvecenenaneauneoueensensecagnegeosenauenesensreeusntee: 





| : Universally Accepted as the Most Dependable Flexible Connection Known to Motor Car Practice 


Grease - Tight Dust - Proof 


| ' PARTS INTERCHANGEABLE 


SPICER MFG. CORP., South Plainfield, N. J. 


Sales Representatives 
L. D. Bolton, 2215 Dime Savings Bank Bldg., Detroit 
: A. H: Coates, 41 Spear Street, San Francisco 
a Foreign: Benjamin Whittaker, 21 State Street, New York 


NRUReeNeeDNNnnboRDonnnseneereta semen conensnerioereresentl 
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“STERLING” UNIVERSAL JOINTS 


Designed and built for passenger automobiles and trucks. 


A Joint typical of its name. 


_ 


THE BEARINGS COMPANY 


Western Sales Office, A 
1012 Ford Bldg., OF AMERICA 


Detroit, Mich. LANCASTER, PENNA. 





Columbia Steel & Shafting Company 


EASTERN SALES DEPARTMENT 
AND WAREHOUSE 


MILLS 
AND GENERAL OFFICES 
BOSTON, MASS. 


PITTSBURGH, PA. 





MANUFACTURERS OF 
COLD DRAWN AND DIE ROLLED ROUNDS, HEXAGONS, SQUARES, FLATS, 
SPECIAL SHAPES, SGREW STOCK, AXLE AND ALLOY STEELS, 
**COLUMBIA”’ TURNED AND POLISHED STEEL SHAFTING 


THE LARGEST AND MOST COMPLETE STOCK OF COLD FINISHED STEELS 



















Cold Drawn Special Shapes 


Angles, Tees, Cutter Bars, Knife Backs, Bevel Edge and Cam Sections 
Typewriter, Automobile and Special Machine Part Sections 


We are prepared to furnish, in the shortest possibl: time consistent with perfection in quality, a 
great many special shapes in accordance with specifications furnished. The accompanying illustra- 
tions will convey some.idea of the irregular shapes we have made. The illustrations are intended only 
to show possibilities in the line of cold-drawn steel bar special shapes for manufacturing purposes. 

Inquiries should be accompanied by drawing or sample section (the latter preferred), together with 
—- as to grade of material required, or the purpose for which it is to be used, and quantity in- 
volve 








SALES OFFICES: CHICAGO CLEVELAND DETROIT NEW YORK WASHINGTON PHILADELPHIA 
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Long before the first shimmer- 
ing stream of Lynite came molten 
from the crucible, the men who 
created it had begun to look for- 
ward. 


They saw in Lynite more than 
merely a new group of metals or 
alloys. They saw in it an instru- 
ment of progress. 


They visioned the day when 
cars, trucks and planes would be 
stripped clean of every ounce of 
excess weight, and in that vision 
they saw a great responsibility 
and a great opportunity to serve 
mankind. 


Now with the aid of a large staff of 
experts in metallurgy, metallography, 
chemistry, aero-dynamics and gas-en- 
gine design; with the advantage of 
exceptionally complete laboratories, 
and with foundries and machine shops 
under scientific control, they are push- 
ing on toward a realization of that 
vision. 

They are looking forward and mov- 
‘ing forward toward the ultimate com- 
bination of swiftness, lightness and 
efficiency, all the while aiming to per- 
fect new alloys and new processes; as- 
sisting in the designing and redesign- 
ing of engines and cars; and applying 
the lightness of Lynite in new ways 
‘oO various and sundry products. 


THE ALUMINUM CASTINGS COMPANY 
LYNITE and LYNUX Products 


Ten Plants in 
Cleveland Detroit Buffalo 
Manitowoc, Wis. Fairfield, Conn, 


m7 
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Jaxon Policy 
Remains the Same 











Service in Quality. 









Service in Deliveries. *: 
Service in Trouble. ee 
Service to our Custom- “a 


ers, and to our Cus- 
tomer’s Customers. 
Service first—last— 
and all the time. 


Jaxon Steel Products Co. 
Jackson, Michigan 





@ 


December, 1918 








December, 1918 
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What is the Ideal Cushion Against 
Shocks and Vibrations? 


The ideal cushion against road shocks 
and vibrations is a combination of the 
resiliency of the pneumatic tire and the 
durability of the solid tire. 


TheJaxon Full FloatingWheel—because 
ofitsmethod of suspension—may berightly 
said to “float” the entire load on the resili- 
ent rubber cushions utilized in its design. 


It is because of this full floating prin- 
ciple that the Jaxon Wheel so completely 
absorbs all radial, torque, and thrust 
shocks, and provides practically the re- 
siliency of the pneumatic tire, yet even 
greater durability than the solid tire on 
any wheel now commonly used. 


With Jaxon Full Floating Wheels solid 
rubber tires have a life of from nineteen 
to forty-one thousand miles. Wear and 
tear on goods being transported is prac- 
tically eliminated. Gasoline mileage is 
increased from 24% to 36%. 


And the truck can be driven ata greater 
speed without injury to itself or its load. 
To unusual economy is added a greater 
earning capacity. 


The Jaxon Full Floating Wheel is 
entirely practical on every type of truck, 
and is easily applied to every design 
of axle—worm, internal gear and chain 
drive. 


JAXON STEEL PRODUCTS COMPANY 


Wheel Department: 3066 West Grand Boulevard, Detroit, Mich. 






JAXON 
FULL FLOATING 
WHEELS 


FOR 
MOTOR 
TRUCKS 
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Accessories, Tire 
Firestone Tire & Rubber Co. 
Geuder, Paeschke & Frey Co. 
Hood Tire Co., Inc. 
Airplanes 
Curtiss Aeroplane and Motor Corp.. 
Ammeters 
General Electric Co. 
Nagel Electric Co., W. G., The 
Westinghouse Electric & Mfg. Co. 
Weston Electrical Instrument Co. 
Axle-Housings, Cast Steel 
Michigan Steel Castings Co. 
Axle-Housings, Pressed Steel 
Bossert Corp., The 
Detroit Pressed Steel Co 
Parish Mfg. Co. 
Smith Corp., A. O. 
Axles, Front and Rear 
Standard Parts Co., The 
Wyman-Gordon Co. 
Balis, Steel 
Atlas Ball Co. 
Auburn Ball Bearing Co. 
New Departure Mfg. Co., The 
Standard Roller Bearing Co. 
Bars, Bronze Cored 
American Bronze Corp. 
Aluminum Castings Co., The 
Batteries, Ignition, Lighting and Starting 
Electric Storage Battery Co., The 
Ericsson Mfg. Co. ‘ 
North East Electric Co. 
Willard Storage Battery Co 
Bearings, Babbitt and Bronze 
Aluminum Castings Co., The 
Doehler Die-Casting Co. 
Muzzy-Lyon Co., Ltd., The 
Bearings, Ball. 
Auburn Ball Bearing Co. 
Bantam Ball Bearing Co., The 
Bearings Co. of America, The 
Federal Bearings Co., The 
Gurney Ball Bearing Co. 
Hess-Bright Mfg. Co., The 
New Departure Mfg. Co., The 
Norma Co. of America, The 
Oakes Co., The 
S K F Ball Bearing Co. 
Standard Roller Bearing Co. 
Bearings, Bronze 
American Bronze Corp. 
Bearings, Graphite and Babbitt 
Bound Brook Oil-less Bearing Co. 
Bearings, Graphite and Bronze 
Bound Brook Oil-less Bearing Co. 
Bearings, Oilless 
Arguto Oilless Bearing Co. 
Bound Brook Oil-less Bearing Co 
Bearings, Roller 
Bower Roller Bearing Co. 
Fafnir Bearing Co., The 
Hyatt Roller Bearing Co. 
Norma Co. of America, The 
Standard Parts Co., The 
Standard Roller Bearing Co. 
Timken Roller Bearing Co., The 
Wright Roller Bearing Co. 
Bearings, Wood 
Bound Brook Oil-less Bearing Co. 
Bells or Gongs, Mechanical 
New Departure Mfg. Co., The 
Belting, Leather 
Graton & Knight Mfg. Co., The 


Belting, Link, Round and V 
Graton & Knight Mfg. Co., The 


ENGINEERS 
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Belts, Fan 
Graton & Knight Mfg. Co., The 
Hide, Leather & Belting Co. 
Russell Mfg. Co., The 
Bolts, Chassis 
Metals Welding 
ucts Co., The 
Bolts, King 
Steel Products Co., The 
Bolts, Spring (Oil or Grease) 
Steel Products Co., The 
Brake Lining 
Russell Mfg. Co., The 
Thermoid Rubber Co. 
Brake Rod Assemblies 
Michigan Plant, Steel Products Co., 
The 
Standard Parts Co., The 
Brass Rod 
Scovill Mfg. Co 
Brass, Sheet 
Scovill Mfg. Co 
Bronze, Bearing 
American Bronze Corp. 
Bulbs, Incandescent 
Westinghouse Electric & Mfg. Co 
Bumpers 
Edward V. Hartford, Ine. 
Thermoid Rubber Co. 
Bushings 
Aluminum Castings Co., The 
Armstrong Cork Co. 
Muzzy-Lyon Co., Ltd., The 
Bushings, Bronze 
American Bronze Corp. 
Bushings, Graphite and Bronze 
3ound Brook Oil-less Bearing Co 
Bushings, Oilless 
Arguto Oilless Bearing Co. 
3ound Brook Oil-less Bearing Co. 
Bushings, Wood 
Bound Brook Oil-less Bearing Co. 

Cable Assemblies 
Packard Electric Co., The 

‘amshafts 
Muskegon Motor Specialties Co. 
Obenberger Forge Co., John 
Wyman-Gordon Co. 

‘arbureters, Gasoline 
Zenith Carbureter Co. 

‘tastings, Aluminum, Brass & Bronze 
Aluminum Castings Co., The 
Doehler Die-Casting Co. 

Light Mfg. and Foundry Co. 

‘astings, Bearing Bronze 
American Bronze Corp. 

Castings, Die 
Doehler Die-Casting Co. 

Light Mfg. and Foundry Co. 

Castings, Steel ( 

Dayton Steel Foundry Co., The 
Michigan Steel Castings Co. 

Castings, Steel Alloy — 

Michigan Steel Castings Co. 

Cement, Furnace a 
Quigley Furnace Specialties Co., Inc 

Cement, High Temperature - 
Quigley Furnace Specialties Co., Inc 

Chains, Anti-Skid | 
Rowe Calk & Chain Co., The 

Chains, Transmission or Driving 

Frasse, Peter A., & Co., Inc. 
Link Belt Company 

Morse Chain Co. 

Whitney Mfg. Co., The 


Plant, Steel Prod- 


~ 
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Charging Apparatus, Electric Vehicle 
General Electric Co. 
Westinghouse Electric & Mfg. Co. 

Chucks, Quick Change 
Whitney Mfg. Co., The 

Clamps, Hose 
Schrader’s Son, Inc., A 

Cleaning Compounds, Metal 
Oakley Chemical Co. 

Cleats, Fiber 
American Vulcanized Fibre Co 

Clutch Disks 
Thermoid Rubber Co. 

Russell Mfg. Co., The 

Clutch Facing 
Hide Leather & Belting Co 
Russell Mfg. Co., The 

Clutches 
3org &. Beck Co., The 
Hartford Auto Parts Co 

‘ooling Systems 

G & O Mfg. Co., The 
McCord Mfg. Co., Ince. 
Rome Turney Radiator Co. 
Perfex Radiator Co. 

‘ollars, Ball Bearing 
Bantam Ball Bearing Co., The 

‘onduits and Fittings, Electrical 
National Metal Molding Co 

‘onnecting-Rods 

Obenberger Forge Co., John 
onnections, Tire Pump 
Schrader’s Son, Inc., A. 
‘ontrollers, Electric Vehicle 
General Electric Co. 
Westinghouse Electric & Mfg. Co 
‘orks 

Armstrong Cork Co. 
‘ouplings 

Thermoid Rubber Co. 
‘rankcases 

Aluminum Castings Co., The 
‘rankshafts 

Obenberger Forge Co., John 
Park Drop Forge Co., The 
Wyman-Gordon Co. 

Cutters, Gear Shaping 
Fellows Gear Shaper Co., The 

Cutters, Keyway 
Whitney Mfg. Co. 

Cutting Compounds 
Oakley Chemical Co. 

Cylinders, Aluminum 
Aluminum Castings Co., The 

Differential Gears 
Brown-Lipe-Chapin Co. 

Ross Gear & Tool Co. 

Differentials 
Brown-Lipe-Chapin Co. 

Dorr Miller Differential Co., The 
New Process Gear Corp. 

Disks, Friction 
Arguto Oilless Bearing Co. 
Bound Brook Oil-less Bearing Ce. 
Russell Mfg. Co., The 


Disks, Steel Clutch 
Bossert Corp., The 
Oakes Co., The 
Drag Links 
Michigan Plant, Steel Products Co. 
The 
Drive, Electric Motor 
Eclipsé Machine Co. 


~ 


-~ 


~ 


= 


= 


~ 


ae 


~ 


a 


a 


The Index to Advertisers ts given on pages 92 and 94 


December, 1918 THE JOURNAL OF THE SOCIETY OF AUTOMOTIVE ENGINEERS 





, 


we hasten to express to all users of Mogul 
Bearings our sincere appreciation for the 
consideration shown us while the pressure of 
war work, scarcity of materials and delays 


in transportation made it difficult to render 





the same satisfactory service as previously. | 


These same obstacles will persist, of course, 





in a degree for some time, but you may rest 


| assured that as quickly as the situation will 
permit we will take care of all your require- 
ments for engine bearings on the same basis 
of service and quality which first won your 


favor for 


‘Mogquf 


Bronze Babbitt lined and Die Cast Bearings 











The aaah Ata Company, Ltd. 
Detroit 2 © = Michigan 
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Drop Forgings 
Bearings Co. of America, The 
Endicott Forging & Mfg. Co., Inc. 
Obenberger Forge Co., John 
Park Drop Forge Co., The 
Smith Corp., A. O. 
Spicer Mfg. Corp. 
Wyman-Gordon Co. 

Drums, Pressed Steel Brake 
Bossert Corp., The 
Crosby Co., The 
Detroit Pressed Steel Co. 
Hydraulic Pressed Steel Co., The 
Oakes Co., The 


Engines, Aeronautic 
Curtiss Aeroplane and Motor Corp. 
Duesenberg Motors Corp. 
Engines, Marine 
Duesenberg Motors Corp. 
Wisconsin Motor Mfg. Co. 
Engines, Passenger-Car 
Continental Motors Corp. 
Duesenberg Motors Corp. 
Weidely Motors Co. 
Wisconsin Motor Mfg. Co. 
Engines, Tractor 
Buda Co., The 
Light Mfg. & Foundry Co. 
Waukesha Motors Co. 
Weidely Motors Co. 
Wisconsin Motor Mfg. Co. 
Engines, Truck 
Buda Co., The 
Continental Motors Corp. 
Light Mfg. & Foundry Co. 
Waukesha Motors Co. 
Weidely Motors Co. 
Wisconsin Motor Mfg. Co. 


Equipment, Powdered Coal 


Quigley Furnace Specialties Co., Inc. 


Fans, Radiator Cooling 
Oakes Co., The 
Fasteners, Snap 
Scovill Mfg. Co. 
Felloe Bands 
Jaxon Steel Products Co. 
Felt Specialties 
Advance Felt Specialty & Cutting Co 
Fiber, Vulcanized 
American Vulcanized Fiber Co 
Floats 
Armstrong Cork Co. 
Flying Boats 
Curtiss Aeroplane and Motor Corp. 
Forgings. (See Drop Forgings.) 
Frames, Pressed Steel 
Detroit Pressed Steel Co. 
Hydraulic Pressed Steel Co., The 
Perish Mfg. Co. 
Smith Corp., A. O. 
Gages, Tire Pressure 
Schrader’s Son, Inc., A. 
Gaskets 
Armstrong Cork Co. 
Hide, Leather and Belting Co. 
McCord Mfg. Co., Inc. 
Gaskets, Felt 


Advance Felt Specialty & Cutting Co. 


Gaskets, Fiber 
American Vulcanized Fibre Co. 
Gasoline 
Texas Co., The 
Gear Blanks 
Aluminum Castings Co., The 
Standard Parts Co., The 
Gear-Cutting Machines 
Fellows Gear Shaper Co., The 





$$$ 


*PRopDUCTS #& 











Gear Shapers, Helical and Spur 
Fellows Gear Shaper Co., The 


Gears 
Brown-Lipe-Chapin Co. 
Brown-Lipe Gear Co. 
Fellows Gear Shaper Co., The 
Link-Belt Company 
New Process Gear Corp. 
Ross Gear & Tool Co. 
Wyman-Gordon Co. 


Generators, Battery Charging (for Elec- 
tric Vehicles) 
General Electric Co. 
Westinghouse Electric & Mfg. Co. 


Generators, Ignition and Lighting 
Ericsson Mfg. Co. * 
North East Electric Co. 
Remy Electric Co. 
Splitdorf Electrical Company. 
Sumter Electrical Co. 
Westinghouse Electric & Mfg. Co. 
Governors, Engine 
Pierce Governor Co., The 
Graphite 
Dixon’ Crucible Co., Jos. 
Greases, Cup and Gear 
Dixon Crucible Co., Jos. 
Texas Co., The 
Hammers, Automatic 
Endicott Forging & Mfg. Co., Inc. 
Hangers, Pressed Steel Step 
Bossert Corp., The 
Detroit Pressed Steel Co. 
Hydraulic Pressed Steel Co., The 
Parish Mfg. Co. 
Heat Treating 
Frasse, Peter A., & Co., Inc. 
Heaters, Car Body 
Standard Parts Co., The 
Hinges, Door 
Geuder, Paeschke & Frey Co. 
Oakes Co., The 
Hose, Gasoline 
Thermoid Rubber Co. 


Hose, Radiator 
Thermoid Rubber Co. 
Hubs, Wire Wheel 
Bossert Corp., The 
Detroit Pressed Steel Co 
Hubs, Wood Wheel 
Standard Parts Co. 


Ignition Apparatus 
Atwater Kent Mfg. Works 
Electric Storage Battery Co., The 
Ericsson Mfg. Co. 
North East Electric Co. 
Philips-Brinton Co. 
Remy Electric Co. 
Westinghouse Electric & Mfg. Co. 
Ignition Lighting | 
Packard Electric Co., The 
Ignition Starting 
Packard Electric Co., The 
Inserts, Multiple-Disk 
Armstrong Cork Co. 
Instruments, Measuring and Testing 
Norma Co. of America, The 
Instruments, Electrical Testing 
Weston Electrical Instrument Co. 
Instruments, Electrical Indicating 
Weston Electrical Instrument Co. 


Insulation, Molded 


Condensite Co. of America 
General Bakelite Co., The 


Jacks 
Edward VY. Hartford, Inc. 
K erosene 
Texas Co., The 
Keys, Machine 
Whitney Mfg. Co., The 
Laboratories, Testing 
Automobile Club of America 
Lamps, Truck, Tractor, Passenger Car 
The Guide Motor Lamp Mfg. Co. 


Leathers, Automobile, Clutch and Lace 
Graton & Knight Mfg. Co. 

Linoleum 
Armstrong Cork Co. 

Lubricants 
Dixon Crucible Co., Jos. 

Lubricators 


McCord Mfg. Co., Inc. 
Machine Parts 
Endicott Forging & Mfg. Co., Inc. 
Machine Work, Special 
Link-Belt Co. 
Magnetos 
Bosch Magneto Co. 
Ericsson Mfg. Co. 
Remy Electric Co. 
Splitdorf Electrical Co. 
Sumter Electrical Co. 
Teagle Co., The 
Manifolds, Exhaust and Intake 
Aluminum Castings Co., The 
Standard Parts Co., The 
Metal Products, Special 
Scovill Mfg. Co. 
Milling Machines 
Whitney Mfg. Co., The 
Mirrors, Passenger-Car 
Kales Stamping Co. 
Motors, Electric Vehicle 
General Electric Co. 
Westinghouse Electric & Mfg. Co. 
Motors, Gasoline. (See Engines.) 
Motors, Starting. (See Starters, Electric 
engine.) 
Mufflers, Exhaust 
Geuder, Paeschke & Frey Co. 
Oils, Lubricating 
Texas Co., The 
Packings, Cup 
Graton & Knight Mfg. Co., The 
Paints 
Dixon Crucible Co., Jos. 
Pans, Oil 
Geutder, Paeschke & Frey Co. 
Parts, Airplane 
Curtiss Aeroplane and Motor Corp. 
Standard Parts Co., The 
Pencils 
Dixon Crucible Co., Jos. 
Piston Rings 
Piston Ring Co., The 
Piston Rings, Peened 
Wasson Piston Ring. Co. 
(Lake Sales Company, National re- 
placement distributers.) 
Pistons, Aluminum 
Aluminum Castings Co., The 
Propeller-Shaft Assemblies 
Hartford Auto Parts Co. 
Kinsler-Bennett Co., The 
Pyrometers, Optical 
Leeds & Northrup Co., The 
Pyrometers, Recording 
Leeds & Northrup Co., The 
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RUSCO 


89 


BRAKE LINING 


AND CLUTCH FACINGS 











ERE we reproduce a full size photo- 
graph of a piece of Rusco Brake Lin- 
ing cut to show how closely and 

uniformly the tempered brass wire and 

selected, long fibre, pure asbestos are inter- 
woven. 


This solid web thoroughly impregnated with 
a special “Rusco” compound making it water, 
oil, grease, and dirt proof, means extraordinary 
strength and a never-failing friction surface. All 
other “Rusco” products are of the same high 
quality, the result of over 88 years experience in 
heavy and light web weaving. 


Build into your Cars and trucks “‘ Rusco” Products, 
which include “Rusco” Brake Linings, Multiple 
Disc Clutch Facings, Cone Clutch Facings, Anti- 
Squeak Webbing and Woven Strapping, and_ you 
add that much of quality, serviceability and safety to 
your products. 


-- gy ev . 
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eee TS The Russell Manufacturing Co. 


Home Office 


and Factay 204 Russell Avenue 
Middletown, Conn. 
New York City — 349 Broadway 
Chicago — 1438 Michigan Ave. " 
38RACTORY Detroit — 18 Alexandrine Ave. E. 
BUILDINGS 
1000 LOOMS 
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Radiators 
G & O Mfg. Co., The 
Harrison Radiator Corp. 
McCord Mfg. Co., Inc. 
Perfex Radiator Co. 
Rome-Turney Radiator Co. 

Regulators, Temperature 
Fulton Co., The 

Rectifiers, Battery Charging 
General Electric Co. 
Westinghouse Electric & Mfg. Co. 

Resiliometers 


Advance Felt Specialty & Cutting Co. 


Retainers, Ball-Bearing 
Bantam Ball Bearing Co., The 
Bearings Co. of America, The 
Rims, Pneumatic Tire 
Baker Wheel & Rim Co. 
Firestone Tire & Rubber Co. 
Jaxon Steel Products Co. 
Standard Parts Co., The 
Universal Rim Co. ‘ 
Rims, Solid Tire 
Baker Wheel & Rim Co. 
Hood Tire Co., Inc. 
Jaxon Steel Products Co. 
Universal Rim Co. 
Rods, Fiber 
American Vulcanized Fibre Co. 
Roller Bearings. (See Bearings, Roller.) 
Rubber Tubings 
Thermoid Rubber Co. 


Rust Preventive Compounds 
Oakley Chemical Co. 


Screw Machine Products, 

Scovill Mfg. Co. 
Screws, Cap 

Scovill Mfg. Co. 
Screws, Machine 

Scovill Mfg. Co. 
Seaplanes 

Curtiss Aeroplane 
Shafting 

Columbia Steel & Shafting Co. 

Union Drawn Steel Co. 
Shapes, Steel 

Columbia Steel & Shafting Co. 

Union Drawn Steel Co. 
Shells, Radiator 

Geuder, Paeschke & Frey Co. 
Shims, Bearing 

Kales Stamping Co. 
Shock Absorbers 

Edward V. Hartford, Inc. 
Shoes, Tire 

Firestone Tire & Rubber Co. 

Hood Tire Co., Inc. 
Spark-Plugs 

Splitdorf Electrical Co. 

Sumter Electrical Co. 
Springs, Flat Leaf 

Standard Rarts Co., The 
Stampings 

Kales Stamping Co. 

McCord Mfg. Co., Inc. 


Stampings, Steel 
Bearings Co. of America, The 
Bossert Corp., The 
Crosby Co., The 
Detroit Pressed Steel Co. 
Geuder, Paeschke & Frey Co. 
Hydraulic Pressed Steel Co., 
Oakes Co., The 
Parish Mfg. Co. 
Smith Corp., A. O. 
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Starters, Electric Engine 
North East Electric Co. 
Remy Electric Co. 
Splitdorf Electrical Co. 
Sumter Electrical Co. 
Westinghouse Elec. & Mfg. Co. 
Starting Cranks 


Michigan Plant, Steel Products Co.. 
The 
Steel, Cold Finished Screw 


Columbia Steel & Shafting Co. 
Union Drawn Steel Co. 

Steel, Alloy 
Columbia Steel & Shafting Co. 
Frasse, Peter A. & Co., Inc. 
Union Drawn Steel Co. 

United Alloy Steel Corp. 

Steels, Bessemer and Open-Hearth 
Columbia Steel & Shafting Co. 
Union Drawn Steel Co. 

Steels, Bright Cold Drawn 
Columbia Steel & Shafting Co. 
Union Drawn Steel Co. 

Steels, Cast Alloy 
Michigan Steel Castings Co. 

Steels, Chrome 
United Alloy Steel Corp. 

Steels Chrome Nickel 
United Alloy Steel Corp. 

Steels, Crucible and Electric 
Union Drawn Steel Co. 
United Alloy Steel Corp. 

Steels, Nickel 
Columbia Steel & Shafting Co. 
United Alloy Steel Corp. 

Steels, Silico-Manganese 
United Alloy Steel Corp. 

Steering Gears 
Ross Gear & Tool Co. 

Steps, Running Board 
Detroit Pressed Steel Co. 

Strapping 
Graton & Knight Mfg. Co., The 

Switchboards, Charging 
Electric Storage Battery Co., The 
General Electric Co. 

Switches, Lighting and Starting 
General Electric Co. 
Westinghouse Electric & Mfg. Co. 

Tanks, Air 
Janney, Steinmetz & Co. 

Tanks, Gasoline 
Geuder, Paeschke & Frey Co. 
Janney, Steinmetz & Co. 

Tanks, Radiator 
Aluminum Castings Co., The 

Tapping, Attachments 
Whitney Mfg. Co., The 

Testing Instruments, Felt 


Furnace 


Advance Felt Specialty & Cutting Co. 


Thermostats 
Fulton Co., The 
Timers 
Splitdorf Electrical Co 
Sumter Electrical Co. 
Tire Felloe Bands 
Standard Parts Co., The 
Tires, Pneumatic and Solid 
Firestone Tire & Rubber Co. 
Hood Tire Co., Inc. 
Kelly-Springfield Tire Co. 
Tire Straps 
Russell Mfg. Co., The 
Torsion-Rod Assemblies 
Michigan Plant, Steel 
The 


Tubing, 


Products Co., 


Transmissions 
Aluminum Castings Co., 
Transmissions 
Brown-Lipe Gear Co. 
Link-Belt Co. 
Morse Chain Co. 


The 


Tubes, Inner Tire 


Firestone Tire & Rubber Co. 
Hood Tire Co., Inc. 

Fiber 

American Vulcanized Fibre Co. 


Tubing, Helical 


Rome-Turney Radiator Co. 


Tubing, Steel 


Frasse, Peter A., & Co., Inc. 
Smith Corp., A. O. 
Standard Parts Co., The 
Iniversal Joints 
Bearings Co. of Am@¥ica, The 
Hartford Auto Parts Co. 
Kinsler-Bennett Co., The 
Spicer Mfg. Corp. 
Thermoid Rubber Co. 
Valves, Poppet 
Lewis Steel Proda:ts Ca [ha 
Rich Tool Co. 
Steel Products Co., The 
Valves, Poppet, Tungsten 
Fansteel Products Co., Inc. 
Rich Tool Co. 
Valves, Tire 
Schrader’s Son, Inc., A. 
Vanadium, Chrome 
United Alloy Steel Corp. 
Voltmeters 
General Electric Co. 
Nagel Electric Co., W. G., The 
Westinghouse Electric & Mfg. Co. 
Weston Electrical Instrument Co. 
Washers 
Armstrong Cork Co. 
Advance Felt Specialty & Cutting Co 
Washers, Fiber 
American Vulcanized Fibre Co. 
Washers, Graphite and Bronze 
Bound Brook Oil-less Bearing Co. 
Washers, Oilless 
Bound Brook Oil-less Bearing Co. 
Washers, Special 
Kales Stamping Co. 
Washers, Wood 
Bound Brook Oil-less Bearing Co. 
Webbing, Passenger-Car 
Hide, Leather & Belting Co. . 
Russell Mfg. Co., The 
Wheels, Cast Metal 
Dayton Steel Foundry Co., The 
Wheels, Cast Steel 
Michigan Steel Castings Co. 
Wheels, Cushion 
Jaxon Steel Products Co. 
Wheels, Motor Truck 
Automotive Wood Wheel 
Baker Wheel & Rim Co. 
Dayton Steel Foundry Co., The 
Jaxon Steel Products Co. 
Universal Rim Co. 
Wheels, Pressed Steel 
Detroit Pressed Steel Co. 
Hydraulic Pressed Steel Co., The 
Wheels, Sprocket 
Link-Belt Co. 
Wheels, Wire 
Standard Roller Bearing Co. 
Wire, Insulated 
General Electric Co. 
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# Willard Threaded Rubber Insulation ] = 


Do Your Part 


The American Army and Navy need bat- 
teries——batteries for big trucks, batteries for 
motor cars, batteries for firing great guns, 
batteries for air-craft, batteries for the work of 
the Signal Corps. 


Our first duty as battery builders, the first 
duty of every user, manufactyrer and dealer is 
to see that the Army and Navy get everything 
they need. 


If you have to wait for delivery of batteries, 
remember that the boys across the sea must 
come first. 


Meantime we’ll help you every way we can 
to keep old batteries going as long as possible. 


Be sure we both do all we can to keep every 
single one on the job. 


Willard Service. 
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Tractor Motor‘ 


4 CYLINDERS—BORE 6%s"—STROKE 734" 


160 HP. at 1200 R.P.M. 
148 HP. at 1100 R.P.M. 
135 HP. at 1000 R.P.M. 
120 HP. at 900 R.P.M. 


DUESENBERG W(OSKO) eS CORPORATIO N ni 
| 120 BROADWAY, NEW YORK CITY ee L 
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ENGINEERING SERVICE 


HE members’ professional cards appearing on page 2 form an index to 
professional service in all branches of the automotive industry. Through 
this section engineering service may be obtained relative to such subjects as: 


Research Work Mechanical Testing 
Automotive Design Automotive Testing 
Motor Transportation Testing Apparatus 

, Chemical Testing Engine Investigation 
Electrical Testing Body Engineering 


“INDEX TO ADVERTISERS’ PRODUCTS” 


HE items listed in the classified section of THE JOURNAL represent 
the products of the best-known companies connected with the automo- 
tive industry. Over 246 products manufactured by 133 companies are listed. 
Every regular advertiser is entitled to and does have a certain number of 

his products listed in this ‘Index to Advertisers’ Products." However, only 
those products which are of direct interest to the members of the Society are 


included. 


S. A. E. Members are assured, therefore, that the list of products appear- 
ing on pages 86, 88 and 90 is there strictly for their benefit. 
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ATWAT ER KENT 


SCIENTIFIC IGNITION 
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OUR Atwater Kent 

system 1S constructed in 
a mechanical atmosphere 
the uppermost purpose of 
which is to produce an in- 
strument of accuracy, pre- 
cision and durability. 
This perfectly synchronized igni- 
tion unit will continue to give 
efficient service long after the 


motor to which it is affixed has 
ended its usefulness. 


























ATWATER KENT Mpc. Works Philadelphia 
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Now I lay me doeae sleep 
ee ‘pray the Lord my Soul to keep. 
| God bless my Brother gone to war 
» Across the seas, in France, so far. 
: Oh, may his fight for Liberty, 
| Save millions more than little me 
From cruel fates or ruthless blast,— 


And bring him safely home at last. 
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"BUY WAR SAVINGS STAMPS 


CURTISS AEROPLANE AND ~nje, CORPORATION 


; eave xe 
<2 





Carry Through Meeting 


of the 


Automotives 


Society Technical Sessions 


Victory Dinner 


New York 
February 4-6 
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THE FARTHER WEST THE POPULATION WENT THE FARTHER RE- 
MOVED WERE EUROPEAN INFLUENCES, UNTIL OUT OF THE ACTION AND 
INTERACTION OF FRONTIER AND COAST, OUT OF THE INTERPLAY OF 
SECTION AND OF CLASSES, THERE CAME SOMETHING DIFFERENT, A DE- 
VELOPMENT OF LIFE AND INSTITUTIONS WHICH HAS BECOME KNOWN 
AS AMERICAN.—(Farrand) 
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